



The development, implementation and evaluation of
an integrated overweight prevention approach for pre-
schoolers
Citation for published version (APA):
van de Kolk, I. (2021). The development, implementation and evaluation of an integrated overweight
prevention approach for pre-schoolers: SuperFIT. ProefschriftMaken.
https://doi.org/10.26481/dis.20210520ik





Publisher's PDF, also known as Version of record
Please check the document version of this publication:
• A submitted manuscript is the version of the article upon submission and before peer-review. There can
be important differences between the submitted version and the official published version of record.
People interested in the research are advised to contact the author for the final version of the publication,
or visit the DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.




Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these
rights.
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
• You may not further distribute the material or use it for any profit-making activity or commercial gain
• You may freely distribute the URL identifying the publication in the public portal.
If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above,
please follow below link for the End User Agreement:
www.umlib.nl/taverne-license
Take down policy
If you believe that this document breaches copyright please contact us at:
repository@maastrichtuniversity.nl
providing details and we will investigate your claim.
Download date: 02 Nov. 2021
THE DEVELOPMENT, 
IMPLEMENTATION AND EVALUATION 
OF AN INTEGRATED OVERWEIGHT 
PREVENTION APPROACH FOR 
PRE-SCHOOLERS: SUPERFIT.
Ilona van de Kolk
The research presented in this dissertation was conducted at the School of Nutrition 
and Translational Research in Metabolism (NUTRIM), Department of Health Promotion, 
Maastricht University. The research was funded by Fonds NutsOhra and ZonMw. 
Colophon
Cover en illustrations:  Marloes van de Kolk
Lay-out design: Dennis Hendriks / ProefschriftMaken.nl 
Printed by:  ProefschriftMaken.nl
ISBN:  978-94-6423-229-5
© 2021, Ilona van de Kolk
All rights are reserved. No part of this book may be reproduced or transmitted in any form 
or by any means, without the written permission from the author or, where appropriate, the 
publisher of the article.
THE DEVELOPMENT, 
IMPLEMENTATION AND EVALUATION 
OF AN INTEGRATED OVERWEIGHT 
PREVENTION APPROACH FOR 
PRE-SCHOOLERS: SUPERFIT.
Proefschrift
ter verkrijging van de graad van doctor aan de Universiteit Maastricht,
op gezag van de Rector Magnificus, Prof. Dr. Rianne M. Letschert
volgens het besluit van het College van Decanen,
in het openbaar te verdedigen
op donderdag 20 mei 2021 om 10.00 uur
door
Ilona van de Kolk
geboren op 31 augustus 1988 te Elburg
Promotoren
Prof. Dr. Stef Kremers 
Copromotoren
Dr. Jessica Gubbels 
Dr. Sanne Gerards 
Beoordelingscommissie
Prof. Dr. Nanne de Vries (voorzitter)
Prof. Dr. Maria Jansen 
Dr. Patricia van Assema
Prof. Dr. Mai Chin A Paw (Vrije Universiteit Amsterdam)
Prof. Dr. Ruben Fukkink (Universiteit van Amsterdam) 
Table of Contents
Chapter 1 General Introduction 7
Chapter 2 Systematic review of interventions in the childcare setting with 
direct parental involvement: Effectiveness on child weight status 
and energy balance-related behaviours
15
Chapter 3 Healthy Nutrition and Physical Activity in Childcare: Views from 
Childcare Managers, Childcare Workers and Parents on Influential 
Factors
59
Chapter 4 Study Protocol for the Evaluation of “SuperFIT”, a Multicomponent 
Nutrition and Physical Activity Intervention Approach for 
Preschools and Families
83
Chapter 5 The Effects of a Comprehensive, Integrated Obesity Prevention 
Intervention Approach (SuperFIT) on Children’s Physical Activity, 
Sedentary Behaviour, and BMI Z-Score
105
Chapter 6 Changing the preschool setting to promote healthy energy 
balance-related behaviours of pre-schoolers: a process and  
impact evaluation of the SuperFIT approach
123






















Childhood overweight and obesity, and related behaviours
Overweight and obesity are related to various chronic diseases, such as cardiovascular 
diseases (CVD), cancer, diabetes type 2 and psychosocial problems [1, 2]. Childhood overweight 
and obesity are an important public health problem, with worldwide 41 million children 
under the age of five being overweight or obese [3, 4]. In the Netherlands, around 8% of the 
two-year old boys and girls have overweight or obesity [5]. This prevalence increases to 9.1% 
boys with overweight or obesity and 16.3% girls with overweight or obesity for four-year-
olds [5]. With increasing age, the prevalence of childhood overweight and obesity increases 
even further [5, 6]. Childhood overweight and obesity are also known to track into adulthood 
and weight status between two and six years of age is most predictive for overweight and 
obesity later in life [7, 8]. As a result, childhood overweight and obesity are a very persistent 
health problem that is hard to change once it is established [9, 10].
Overweight and obesity are predominantly the result of a disruption in energy-balance, 
which is caused by both unhealthy dietary habits and a lack of physical activity [11]. Such 
energy balance-related behaviours (EBRB) are also known to track from childhood into 
adulthood [12-14]. Further, these lifestyle behaviours are related to health issues, also in early 
life. Physical activity is, for example, related to motor development, cognitive development, 
psychosocial wellbeing, fitness, and bone and skeletal health [15]. Unhealthy nutrition in 
early life is related to the development of CVD and cancers [10, 16, 17]. In particular, added sugar 
intake (e.g., through sugar-sweetened beverages) in children is associated with CVD, dental 
caries, and adiposity in children [18, 19].    
Although a common perception may be that being active is in the nature of young children 
(two-to-four years old, from now on called ‘pre-schoolers’), they are not getting enough 
daily physical activity; in fact, they are particularly highly sedentary [20-23]. International 
guidelines recommend a minimum of 180 minutes of physical activity per day [24]. Studies 
showed that pre-schoolers spend between 15.3-16.4% corresponding to 108-127 minutes 
of their waking hours per day in physical activity [22, 25]. With increasing age, the amount of 
time spent in physical activity declines [22, 26, 27]. Further, international recommendations for 
screen time for pre-schoolers are a maximum of 60 minutes of sedentary screen time [24]. 
Preschool children spend on average 80-112 minutes in sedentary screen time [22, 23]. Overall, 
they spend a large part of their day sedentary [20, 25].
With regard to nutrition, pre-schoolers often already have unhealthy dietary patterns [28]. 
For example, adherence to dietary guidelines is low, especially for fruit and vegetables 
(F&V), sugar, and total energy intake [29-32]. For F&V intake, a study showed that 27.5% of 
a Dutch sample met the recommendation for fruit intake (150 grams per day) and 69.3% 
met the lower bound recommendation for vegetables intake (50 grams per day)  [28]. Added 
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sugar intake accounts for 12-17% of the total energy intake in children [18, 31, 33], where the 
World Health Organization recommends an intake of <10% of total energy [34]. Sugar intake 
in children is often shown to be even higher than adult sugar intake [33, 35]. Over the last 
decades, an increase in children’s total energy intake was seen, resulting mostly from foods 
high in added sugar, solid fat and salt [36]. In the Netherlands, 43.7% pre-schoolers exceed the 
recommended daily energy intake [28]. Based on these findings, it is important to promote 
the development of healthy lifestyle behaviours at this young age. 
Socio-ecological and systems perspective on health behaviours
Traditionally, theories explaining behaviour (e.g., the theory of planned behaviour [37]) focus 
on the role of cognitive variables such as attitude, motivation and self-efficacy. However, the 
environment has an important influence on behaviour. For instance, someone can have a very 
positive attitude towards physical activity, but if there are no safe bike paths this person may 
never engage in the behaviour. This influence of the environment is incorporated by socio-
ecological models of behaviour [38]. There are several examples of socio-ecological models, 
such as the Environmental Research framework for weight Gain prevention (EnRG) [39], 
the ecological model of Health behaviour [40], and the Social Ecological Model for Health 
Promotion [41]. Socio-ecological models have in common that they propose a multi-level 
influence of determinants, i.e., factors on an intrapersonal interpersonal, organizational, 
and community level influence behaviour [38]. These influences interact across levels and 
therefore, multi-level interventions may be most effective in changing health behaviour [38]. 
The ANalysis Grid for Environments Linked to Obesity (ANGELO) framework can be used to 
specifically describe the environmental determinants related to overweight and obesity [42]. 
The ANGELO-framework describes four types of environment, the socio-cultural (the 
attitudes, beliefs, and values within a community or society), the physical (what is available, 
both tangible and non-tangible), the economic (what are the costs), and the political 
environment (rules, regulations, policies) [42]. 
The interaction between determinants and levels can be referred to as thinking in systems. 
An important characteristic of a system is that “its impact is more than the sum of its 
individual parts” (Wachs, 2000 p. 262). This stresses the importance to take influences 
on behaviour into account not as isolated factors, but as interacting components within a 
system [43, 44]. Bronfenbrenner describes different levels of systems. Micro-systems directly 
influence behaviour and for children are for example the home, school or neighbourhood [45]. 
When interactions between different micro-systems exist, this is considered a meso-system [45]. 
For pre-schoolers there are two dominant micro-systems in which they are cared for, 
home and Early Care and Education (ECE) [46]. As these micro-systems interact, this means 




depending on the characteristics of the home system and vice versa. Inconsistencies 
between these micro-systems may result in suboptimal child development and wellbeing [47]. 
This may also be the case for healthy behaviours [48] and research has indicated the negative 
influence of inconsistencies between the home and childcare settings on children’s EBRB [49]. 
It is assumed that increasing the consistency between these settings with regard to healthy 
EBRB will result in greater effects than targeting these settings individually. Therefore, an 
integrated intervention approach to promote healthy EBRB in pre-schoolers is advocated.
The influence of the home and ECE systems on pre-schoolers behaviour
The home setting is the most important setting to influence and shape the behaviour of pre-
schoolers. In particular, parents exert a great influence on the EBRB of their children. One way 
in which they influence their children’s behaviour is through their general parenting style [50]. 
General parenting style is considered the overarching way parents interact with their children 
in different situations. It reflects parents’ views on how children should be raised. There 
are two dimensions in general parenting: responsiveness and demandingness, a parenting 
style that is high in both dimensions (an authoritative parenting style) is related to healthier 
child outcomes, including healthier EBRB and lower BMI [50]. Parents influence the behaviour 
of children also through parenting practices. Parenting practices are considered specific 
strategies parents adopt to influence a specific behaviour [51]. Among these practices, two 
specific categories can be distinguished with nutrition-related and physical activity-related 
practices. The use of favourable parenting practices, such as monitoring dietary intake 
and stimulating physical activity, is related to healthier EBRB in children [52]. Unfavourable 
parenting practices, for example restrictive feeding practices or restricting physical activity 
for safety, are associated with unhealthy EBRB [53, 54]. Interventions in the family-setting have 
been promising in promoting healthy EBRB in children [55-57]. In particular, interventions that 
use direct or active parental involvement appear to be effective in changing the behaviours 
of children [58]. Moreover, interventions combining parents and children in the activities and 
focusing on ‘having fun together’ appear to be effective in promoting healthy behaviour 
within the family [59]. 
The ECE setting is another important setting for pre-schoolers. In countries belonging to 
the Organization for Economic Co-operation and Development (OECD), a majority of 
pre-schoolers is partially cared for in formal childcare [60]. In the Netherlands, 41% of the 
children up to three years old attend formal childcare, which increases to 82% of children 
between the age of three and five [61]. Childcare use has been associated with a higher risk 
of overweight in children attending childcare [62-64], although other studies have shown a 
protective effect of childcare use on childhood overweight and obesity [65-67]. There may 
be several reasons for the association between childcare use and childhood overweight 
and obesity. A systematic review showed that pre-schoolers spend their time in the ECE 
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setting mostly sedentary [68]. However, there is a great variability between studies, and 
some studies have also shown a positive effect of childcare use on children’s PA [68, 69]. 
Factors in the ECE setting have been both positively and negatively associated with PA in 
pre-schoolers. Factors that have shown to be supportive for children’s PA are, for example, 
natural elements in outdoor play area, outdoor play area size, childcare staff activity-related 
practices, and provision of active opportunities [70, 71]. Other factors that may be positively 
related to children’s PA are availability of portable play materials, educator training and 
indoor play space [71, 72]. Further, studies have also indicated perceived facilitators and 
barriers by childcare workers to promote PA in the ECE setting. A lack of time, rules and 
policies regarding safety, inadequate equipment and unsuitable clothing are examples of 
perceived barriers [73, 74]. Available resources (e.g., workshops), using music, and supportive 
colleagues were mentioned as facilitating factors for PA in the ECE setting [73]. With regard 
to nutrition, the use of supportive practices by childcare staff, such as providing non-food 
rewards or modelling healthy dietary intake influence children’s dietary intake [75]. Further, 
the availability of healthy food products may influence the intake of these products [76]. 
The nutritional policy within the ECE setting is an important factor that may influence 
the intake of children [77]. Perceived barriers and facilitators for healthy nutrition in the ECE 
setting are, for example, policies, trained staff and budget [78]. Interventions in the ECE setting 
have shown to be effective in improving children’s weight status and changing children’s 
EBRB [79-81]. 
Nowadays, healthy school initiatives are widely implemented internationally (following the 
World Health Organizations’ Health Promoting Schools Framework [82]) as well as nationally 
(Programme Healthy School, ‘Programma Gezonde school’ [83]) [84, 85]. However, these 
initiatives generally start in primary school and therefore, reach children from four-to-five 
years old onwards. The ECE setting remains underrepresented within the healthy school 
movement. It is important to draw attention to this important setting and start similar 
actions in the ECE setting.
The SuperFIT intervention approach
A comprehensive, integrated intervention approach to promote healthy EBRB in pre-schoolers 
was initiated in Sittard-Geleen, a municipality in the south of the Netherlands. A partnership 
between a childcare organization, a local PA-providing organization and health promotion 
experts was formed to develop the intervention. SuperFIT (Systems of Underprivileged Pre-
schoolers in their home and preschool EnviRonment: Family Intervention Trial) is based on 
three main principles. The first principle is that both nutrition and physical activity should be 
addressed in the intervention activities [11]. The second principle is a multi-setting approach 
incorporating both the ECE and the home settings [48, 86]. In addition, the community setting 




of different types of environment (physical, sociocultural, and political) and implementing 
intervention activities in all types of environments [39, 86]. The ECE setting is the primary point 
of entry for the SuperFIT approach. It is not a one-size-fits-all intervention programme but 
is adaptable to the individual situation of an ECE organization and location. In a process of 
co-creation with the target population, the different intervention strategies, following the 
three main principles, are chosen on those aspects within an organization that need change.
This dissertation
The aim of this dissertation was to conduct formative research, develop and evaluate an 
integrated intervention (SuperFIT) to promote healthy behaviour in pre-schoolers in both 
the ECE and home setting. Formative research, the first part of this dissertation, was 
performed to serve as input for intervention development. The importance of parental 
involvement in interventions is recognized. However, little is known on the role of direct 
parental involvement in intervention effectiveness. A systematic review on the effectiveness 
of childcare-based interventions that included direct parental involvement was performed. 
The results of this study are presented in chapter 2. Further, a needs assessment was 
performed among childcare managers, childcare workers and parents, in order to explore 
influencing factors in the childcare setting, the influence of the home setting in the childcare 
setting, and possible needs that were expressed regarding components of a possible 
intervention. The results of the needs assessment are presented in chapter 3. Based on 
these two studies, SuperFIT was developed and implemented in the pilot region. Chapter 
4 describes the development and evaluation design (both process and effect evaluation) of 
SuperFIT. A quasi-experimental design was adopted for the effect evaluation. The process 
evaluation was performed using a mixed-methods design. 
The second part of this dissertation describes the evaluation of SuperFIT. The effect 
evaluation aimed to evaluate the changes on dietary intake (presented elsewhere, [87]), 
physical activity, sedentary behaviour and BMI z-score caused by SuperFIT. The effects of 
SuperFIT on physical activity, sedentary behaviour and BMI z-score are presented in chapter 
5. The process evaluation aimed to investigate the changes in the individual settings, 
implementation and maintenance of SuperFIT. The results of the process evaluation for the 
preschool setting are presented in chapter 6. A general discussion on the studies presented 
in this dissertation is given in chapter 7.

van de Kolk I, Verjans-Janssen SRB, Gubbels JS, Kremers SPJ, Gerards SMPL.
Published as:
Systematic review of interventions in the childcare setting with direct 
parental involvement: effectiveness on child weight status and energy 
balance-related behaviours. International Journal of Behavioural Nutrition 
and Physical Activity. 2019;16(1):110.
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The early years are a crucial period to promote healthy energy balance-related behaviours in 
children and prevent overweight and obesity. The childcare setting is important for health-
promoting interventions. Increasingly, attention has been paid to parental involvement 
in childcare-based interventions. The aim of this systematic review is to evaluate the 
effectiveness of these interventions with direct parental involvement on the children’s 
weight status and behavioural outcomes.  
Methods
A systematic search was conducted in four electronic databases to include studies up 
until January 2019. Studies written in English, describing results on relevant outcomes 
(weight status, physical activity, sedentary behaviour and/or nutrition-related behaviour) 
of childcare-based interventions with direct parental involvement were included. Studies 
not adopting a pre-post-test design or reporting on pilot studies were excluded. To improve 
comparability, effect sizes (Cohen’s d) were calculated. Information on different types of 
environment targeted (e.g., social, physical, political and economic) was extracted in order 
to narratively examine potential working principles of effective interventions. 
Results
A total of 22 studies, describing 17 different interventions, were included. With regard to 
the intervention group, 61.1% found some favourable results on weight status, 73.3% on 
physical activity, 88.9% on sedentary behaviour, and all on nutrition-related behaviour. There 
were studies that also showed unfavourable results. Only a small number of studies was able 
to show significant differences between the intervention and control group (22.2% weight 
status, 60.0% physical activity, 66.6% sedentary behaviour, 76.9% nutrition behaviour). 
Effect sizes, if available, were predominantly small to moderate, with some exceptions with 
large effect sizes. The interventions predominantly targeted the socio-cultural and physical 
environments in both the childcare and home settings. Including changes in the political 
environment in the intervention and a higher level of intensity of parental involvement 
appeared to positively impact intervention effectiveness.
Conclusion
Childcare-based interventions with direct parental involvement show promising effects on 
the children’s energy balance-related behaviours. However, evidence on effectiveness is 
limited, particularly for weight-related outcomes. Better understanding of how to reach and 





In the past decades, the prevalence of childhood overweight and obesity has increased 
dramatically, and although a plateauing of the prevalence can be seen [88], their prevention 
remains an important issue in public health. Research on childhood overweight and obesity 
has shown that weight status in young children (age 2 – 6 years old) is most predictive for 
weight status as adults [7, 89].One cause of overweight and obesity is a disruption in the body’s 
energy balance [90]. Promoting healthy energy balance-related behaviours (EBRB), such as 
the consumption of fruit and vegetables, higher levels of daily physical activity and low 
levels of sedentary behaviour (e.g., television viewing), is important to prevent childhood 
overweight and obesity [11, 91]. It is known that overweight-related lifestyle behaviours 
track from childhood into adulthood, just like weight status [14]. Therefore, early childhood 
provides a window of opportunity for the prevention of overweight and obesity [92]. 
EBRB are influenced by multiple factors, such as the child’s environment [39]. From a socio-
ecological perspective, different types of environments and different settings can influence 
behaviour [39, 42, 48]. Environments can be categorized into sociocultural (attitudes, beliefs and 
values related to nutrition and physical activity within a setting); physical (what is available); 
economic (costs related to nutrition and physical activity); and political (rules, regulations, 
policies, and laws related to nutrition and physical activity) [42]. 
One setting that influences children’s EBRB is childcare. Many young children (Europe: 84%, 
United States: 67%) spend a significant amount of time in childcare [46, 61]. Several studies 
have examined the role of the childcare setting on the children’s weight status, and the 
results mostly indicated a higher risk of overweight in children attending childcare [62-64, 93]. 
This might be due to the influence of the sociocultural environment through the childcare 
workers’ nutrition and physical activity practices [75] as well as characteristics of the physical 
environment, such as play materials and playground features [94, 95]. The home is another 
setting that influences young children’s EBRB. Parents can influence their children’s 
behaviours through their general parenting style and specific parenting practices, but also 
through their influence on the characteristics of the physical home environment [50, 52, 96]. 
Types of environments and settings interact with each other in their influence on behaviour 
[47-49]. Given this complex nature of the determinants of EBRB, a comprehensive, multi-
component approach to childhood overweight and obesity prevention is needed [48]. In 
other words, consistent health-promoting changes across settings should be aimed for [49]. 
Plus, the different types of environment and the various EBRB involved in childhood 
overweight should be taken into account [49].
In general, interventions aimed at the prevention of childhood overweight and obesity 
focus primarily on one setting. These interventions, targeting either childcare or the home, 
have shown desired effects on children’s Body Mass Index (BMI) and EBRB [81, 97, 98]. Although 
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previous systematic reviews on childcare interventions took parental involvement into 
account [79, 81, 99], the evidence is still limited. These reviews used parental involvement in 
order to explain the effectiveness of childcare interventions, however, did not take into 
account how the parents were involved. To our knowledge, only one review specifically 
studied childcare interventions with parental involvement [100]. This review from 2014, 
was predominantly explorative, and included only one study in which parents were fully 
engaged in the intervention [100]. Given the importance of parental involvement in childcare 
interventions and that it is increasing, an updated and more in-depth study of the literature 
is needed with a focus on childcare interventions in which the parents are directly involved. 
There are two types of parental involvement: direct and indirect [58]. Direct parental 
involvement is defined as “parents’ presence requested at education sessions and/or 
parents’ attendance and participation requested for family behaviour counselling or parent 
training sessions” [58]. Indirect parental involvement is defined as “provision of information 
that did not require parental response, and/or invitations to parents to participate in 
activities, and/or communications meant to involve parents in intervention activities (e.g. 
homework assignments)” [58]. Direct parental involvement has been shown to increase 
intervention effectiveness [58]. Therefore, the current systematic review aims to evaluate the 
effectiveness of childcare-based interventions with direct parental involvement on weight 
status and EBRB of 2 – 5-year-old children.
Methods
Search strategy
A combined search was performed in order to conduct two systematic reviews, one on 
interventions with parental involvement in the preschool setting (current study) and one 
in the primary school setting [101]. A list of relevant categories and related search terms and 
keywords was prepared. The categories of the search were: intervention participant (e.g., 
child); intervention target behaviours (e.g., physical activity/sedentary behaviour or nutrition); 
school environment (e.g., preschool); home environment (e.g., parent); intervention; and 
effectiveness studies. PubMed, Web of Science, PsycINFO and ERIC were searched. An initial 
search was performed in June 2016, which was updated in January 2019. Studies published 
until January 2019 were included in this review. An example of the PubMed search can 
be found as supplementary material (Table S3.1). Finally, additional studies were found by 
reference tracking of previous (systematic) reviews and included articles. 
Inclusion and exclusion criteria
Studies were included when they considered a childcare-based intervention targeting 
physical activity (PA), sedentary behaviour (SB) and/or nutrition behaviour (NB); the target 
population was children aged 2 – 5 years old; outcomes measured were BMI, BMI z-score 




PA (e.g. time spent in total PA or moderate-to-vigorous PA), SB (e.g. screen time or time 
spent in SB), or NB (e.g. intake of fruits and vegetables, intake of nutrients); and including 
direct parental involvement [58]. Intervention studies solely describing indirect parental 
involvement [58] were excluded. Additional exclusion criteria were: not written in English; 
not applying a pre-post-test design; pilot studies (due to their aim of testing study feasibility 
instead of effectiveness); interventions in which the preschool was solely used as a location 
for recruitment and/or venue for the intervention (e.g., afterschool programs or parental 
education sessions). 
Study selection
After removal of duplicates, the retrieved articles were independently screened by title/
abstract by two researchers (IK and SV). Those articles selected for full-text screening were 
assessed on eligibility independently by IK and SV, taking into account the a priori formulated 
inclusion and exclusion criteria described above. Discrepancies between selected studies 
were discussed until consensus was reached. The initial overall agreement between the 
researchers was 74.5%. In case of no consensus (5 studies), a third researcher (SG) was 
consulted to determine eligibility. 
Data extraction
Data was extracted on the following study characteristics: design, intervention characteristics 
(i.e., country, year, setting, duration, follow-up), number of participating childcare centres, 
participant characteristics (i.e., number of participants, dropout and mean age), and 
outcomes measured. To understand the interventions better, data was extracted on targeted 
behaviour, the types of environments involved in the intervention (according to the ANGELO 
framework [42]), the content and extent of parental involvement, and the effectiveness of the 
intervention on the evaluated outcomes. To evaluate the effectiveness, data was extracted 
from the first measurement after intervention (short-term follow-up). Additionally, in case 
of multiple follow-up measurements, data from the longest follow-up was used as an 
indication of the long-term effectiveness. 
All favourable effects for the intervention group were considered a reflection of effectiveness. 
Positive effects were determined as:  all measures for one outcome (BMI, PA, SB, NB) were 
significantly favourable for the intervention group. Mixed effects were determined as: 
at least one of the measures showed significantly favourable results for the intervention 
group, whereas other measures did not (e.g., significant positive change in motor skill 
development, but no significant or negative results for PA intensity). Negative effects were 
determined as: all measures for one outcome significantly favoured the control group. No 
effects were determined if there were no significant differences between the intervention 
and control groups. 
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Where possible, Cohen’s d effect sizes were calculated to indicate the magnitude of effects, 
either significant or non-significant [102]. If information to calculate the effect size was missing, 
this information was requested from the authors. A total of eight authors (nine studies) 
were approached for additional data or clarification of their data. One author replied that 
he/she no longer had access to the data. Two authors could not be reached at the contact 
information provided in the article. None of the other authors replied to the request for 
additional data. The magnitude of the effect size was classified using Lipsey’s cut-off points. 
An effect size ≤0.32 was considered small, 0.33-0.55 moderate, and ≥0.56 large [103]. Data 
extraction was performed by IK. 
Quality assessment
Methodological quality was assessed using the ‘Effective Public Health Practice Project - 
Quality assessment tool for Quantitative studies’ that is applicable to quantitative studies 
of various designs [104]. Two researchers (SV and IK) independently rated the quality of 
the included studies. The interrater reliability was 72.1%. In case of different ratings, the 
researchers achieved consensus on the quality score by discussion. The quality of the 
studies was rated in six categories (selection bias, study design, confounders, blinding, data 
collection methods, and withdrawal and dropouts). The overall rating was strong when at 
least four categories were rated as strong and none as weak; moderate when there was one 
weak rating; and weak in the case of two or more weak ratings [104]. 
Results
Study Selection
The flow diagram of the study selection is shown in Figure 2.1. The literature searches resulted 
in a total of 6,067 studies. After removing duplicates, 4,067 studies were screened by title/
abstract. The full text of 149 records was assessed for eligibility based on the inclusion and 
exclusion criteria. The most common reason for exclusion was using only indirect parental 
involvement in the intervention. Other reasons for exclusion were interventions not being 
(pre-)school-based, pilot studies, and wrong study population. Reference tracking resulted 
in the inclusion of two additional studies. Eventually, 22 studies on the effectiveness of 
preschool-based interventions and 25 studies on the effectiveness of primary school-based 
interventions were included. The results of the primary school-based interventions with 
direct parental involvement are presented elsewhere [101].  
Study characteristics
The 22 included studies described results from 17 individual interventions. Details on all 
included studies can be found in Table 2.1. Nineteen studies adopted a cluster randomized 
controlled trial (c-RCT) design [105-123], although three of them described the design as a RCT 




Figure 2.1. Flowchart of the study selection. 
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1 Results published as Verjans-Janssen, S.R.B., et al., Effec�veness of school-based ac�vity and nutri�on interven�ons with direct parental 
involvement on children’s BMI and energy balance-related behaviors - A systema�c review. PLOS ONE, 2018. 13(9): p. e0204560.
Preschool-based interventions
Studies included in qualita�ve synthesis
(n = 22)
School- based interventions1
Studies included in qualita�ve synthesis
(n = 25)
used a retrospective design [126]. Eight interventions took place in North America [105, 107, 112-
114, 119, 120, 122-124], five in Europe [108, 115-118, 126], two in China [109, 110, 125], one in South America [106] 
and one in the Middle East [111]. Eight interventions were implemented in childcare centres 
[105, 107, 112-114, 120, 124, 125], seven in preschools [106, 108, 111, 115-118, 126], and two in kindergarten [109, 110, 
119]. Most interventions lasted less than one year, ranging from 6-10 weeks to 11 months, 
except for two interventions, one lasting one year [125] and one lasting two years [107, 121]. The 
interventions took place between 2011 and 2014. 
Four interventions targeted NB, PA, and SB [114-117, 126], six interventions targeted NB and PA 
[106, 107, 113, 119, 124, 125], one intervention targeted NB and SB [112], three interventions targeted 
only NB [109-111, 120], and three interventions targeted only PA [105, 108, 118]. All studies, except 
for four [107, 109, 114, 120], reported on BMI and related outcomes. Fifteen studies reported on 
a variety of PA-related outcomes [105, 107, 108, 111-113, 115-119, 123-126], and nine studies reported on 
SB-related outcomes [105, 108, 111-117]. Thirteen studies reported on NB-related outcomes [109-117, 
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Three studies (13.6%) [111, 116, 117] were rated strong for methodological quality (Table 2.2). 
Eight studies (36.4%) got a weak rating [105, 107, 112, 113, 119, 121, 122], and the remainder of the 
studies (50.0%) were rated of moderate quality. Weak or moderate ratings on one of the 
assessed categories often resulted from a lack of reporting. For example, only two studies 
reported completely on blinding [105, 117]. Other weak ratings resulted from low recruitment 
rates [107, 112, 115] or unclear validity and reliability of the measurement instruments [107, 110, 112, 
118, 119].  












Adamo et al (2017) [105] Weak Strong Weak Strong Strong Weak Weak
Cespedes et al. (2013) [106] Strong Strong Strong Moderate Moderate Weak Moderate 
Cruz et al. (2016) [107] Weak Strong Strong Moderate Weak Weak Weak
Davis et al (2016) [121] Weak Strong Strong Moderate Strong Weak Weak
De Bock et al. (2013) [108] Strong Strong Strong Moderate Strong Weak Moderate 
Gao et al. (2016) [109] Moderate Strong Weak Moderate Strong Strong Moderate
Hu et al. (2010) [110] Strong Strong Strong Moderate Weak Strong Moderate
Kaufman-Shriqui et al. (2016) [111] Moderate Strong Strong Moderate Strong Strong Strong
Klein et al. (2015) [126] Moderate Moderate Strong Moderate Strong Moderate Moderate
Lumeng et al. (2017) [112] Weak Strong Strong Moderate Weak Strong Weak
Natale, Lopez et al. (2014) [113] Moderate Strong Weak Moderate Strong Weak Weak
Natale, Messiah et al. (2014) [114] Moderate Strong Strong Moderate Strong Weak Moderate
Natale et al. (2017) [122] Weak Strong Moderate Moderate Strong Weak Weak
Nyberg et al. (2016) [115] Weak Strong Strong Moderate Strong Strong Moderate
Nyberg et al. (2015) [116] Moderate Strong Strong Moderate Strong Strong Strong
Puder et al. (2011) [117] Strong Strong Strong Strong Strong Strong Strong
Roth et al. (2015) [118] Moderate Strong Strong Moderate Weak Strong Moderate
Story et al. (2012) [119] Strong Strong Strong Moderate Weak Weak Weak
Wasenius et al. (2018) [123] Weak Strong Strong Moderate Strong Weak Weak
Williams et al. (2014) [120] Moderate Strong Strong Moderate Strong Moderate Moderate
Yin et al. (2012) [124] Moderate Strong Strong Moderate Strong Weak Moderate





All interventions consisted of activities to change the sociocultural environment (Table 
2.3). In the preschool component, these were predominantly teacher training sessions or 
workshops [105-107, 109-111, 113, 114, 117-122, 124-126]. Some interventions added PA lessons or nutrition 
lessons to the curriculum, to be delivered either by the teachers themselves or by external 
teachers or experts [108, 111, 112, 114-120, 122, 124-126]. Some interventions provided a manual to 
support the teacher in the implementation of the intervention [105, 106, 115, 116], while others 
offered personal assistance [106, 113, 114, 118, 122]. In the family component, intervention activities 
to change the sociocultural environment were mostly parent training sessions or workshops 
[105, 106, 109-114, 117, 118, 120, 122, 124-126]. Some interventions organized family events [107, 117, 119, 121, 124, 125]. 
One intervention took a participatory approach and actively involved parents in the selection 
of projects to be implemented that would affect both the preschool and family component 
[108]. In addition to these direct parental involvement activities, almost all interventions also 
used indirect parental involvement activities such as newsletters, information leaflets, and 
homework assignments [105-107, 109-112, 115-119, 121, 124-126]. 
Fourteen interventions included activities to change the physical environment in the 
preschool [105-110, 113-119, 121, 122, 124, 125]. The most commonly used intervention activities were 
providing equipment for PA [105-107, 114, 119, 121, 122, 125] and intervention-specific materials [115-
118, 124]. Other activities were food menu changes [107, 113, 121], providing children’s storybooks 
related to nutrition or PA [109, 110, 124], and permanent markings on indoor and outdoor play 
areas [125]. In the family component, seven interventions implemented activities in the 
physical environment [109, 110, 113, 117-120, 124]. These included take-home materials and activities 
[109, 110, 117, 118, 120, 124] and take-home healthy nutrition or PA-related incentives [113, 119].
Five interventions tried to change the political environment in the preschool component [107, 
113, 114, 120-122, 125] by formulating or changing policies related to NB [107, 120, 121], PA [125], or both [113, 
114, 122]. None of the interventions included activities to change the economic environment.
In addition to the preschool and family components, two interventions also included a 
community component [107, 121, 125]. For example, neighbourhood events were organized [125], 
or healthy food options were made increasingly available and visible in grocery stores [107, 121]. 
One intervention aimed at changes in the sociocultural environment through training of 
neighbourhood association staff, neighbourhood events, and a sports day for families [125]. 
Both interventions included activities to change the physical environment through increasing 
the availability and visibility of healthy food options at grocery stores [107, 121] and renovation 



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Effects on weight-related outcomes
Of the eighteen studies reporting on weight-related outcomes, eleven (61.1%) found 
favourable results for the intervention group for one of the weight-related outcomes [106, 112, 
113, 115-117, 119, 122, 124-126] (Table 2.4). Of these eleven studies, two were positively effective on all 
weight-related outcomes [122, 126], and two found mixed results [117, 119]. The other studies did 
not find significant differences between the study groups, and some also found unfavourable 
results regarding some of their weight-related outcomes [119, 125]. Effect sizes were calculated 
for all studies except one [122]. All effects on weight-related outcomes were small, except 
for Cespedes et al. (2013), who found a moderate favourable effect size [106]. Four studies 
found unfavourable effects for the intervention group [105, 108, 118, 121]. The results of these four 
studies were all non-significant, with small effect sizes, except for Adamo et al. (2017), who 
found a moderate effect size for body fat percentage [105]. 
One study did not report the BMI or BMI z-score but reported non-significant differences 
between the groups on weight and height scores (standardized) [110]. For two studies, no 
conclusions on BMI or BMI z-scores could be drawn because they were not reported [123] or 
the data were insufficient (reporting on the whole group instead of the intervention and 
control groups separately) [111]. 
Four studies reported additional long-term follow-up measurement. Two of them reported 
no differences between the intervention and control group [106, 116]. The other two reported 
unfavourable effects for the intervention group at the long-term follow-up, although they 
were not significant [115, 118]. The available effect sizes for the long-term follow-up were small 




Table 2.4. Intervention effectiveness based on reported results with effect sizes where available.





No change in BMI in the 
intervention group (0.0 
kg/m2) compared to a 
decrease in the control 
group (-0.5 kg/m2) 
(p=0.155) ES 0.24
Larger increase of fat 
mass in the intervention 
group (0.6 kg) compared 
to the control group (0.2 
kg) (p=0.234) ES 0.30
Increase in fat-free mass 
in both the intervention 
(0.7 kg) and the control 
group (0.7 kg) (p=0.876) 
ES 0
Increase in fat percent in 
the intervention group 
(1.7%) compared to a 
decrease in the control 
group (-0.6%) (p=0.253) 
ES 0.39
Short term follow-up:
Increase in total physical 
activity in both the 
intervention group (1.6 
min/h) and the control 
group (1.6 min/h) 
(p=0.995) ES 0
Increase in MVPA in both 
the intervention group 
(1.3 min/h) and the 
control group (1.3 min/h) 
(p=0.932) ES 0
Increase in LPA in both 
the intervention (0.3 
min/h) and control group 
(0.3 min/h) (p=0.955) 
ES 0
Short term follow-up:
Decrease in sedentary 
time in both the 
intervention (-1.6 min/h) 
and the control group 







Smaller increase in BMI 
in the intervention (0.58 
kg/m2) compared to the 
control group (0.63 kg/
m2) (p=0.193) ES -0.59
Long term measurement:
No significant differences 
between the intervention 
and control group (p=0.5, 
no data provided). 
NA NA NA
Cruz et al. 
(2016) [107]
NA Short term follow-up:
Increase in proportion 
‘often’ ball playing in in-
tervention group (+8.2%) 
compared to a decrease 
in the control group 
(-4.5%) (ns)
Increase in proportion 
‘often’ dancing in inter-
vention group (+16.1%) 
compared to a decrease 
in the control group 
(-10.6%) (p<0.01)
Larger increase in propor-
tion ‘often’ playing active 
games in intervention 
group (+10.8%) compared 
to the control group 
(+5.9%) (ns)
Larger increase in pro-
portion ‘often’ jumping 
in intervention group 
(+11.8%) compared to 
the control group (+5.4%) 
(ns)
Increase in proportion 
‘often’ walking in inter-
vention group (+2.5%) 
compared to a decrease 





Davis et al. 
(2016) [121]
Short term follow-up:
Larger increase in 
BMI z-score in the 
intervention group (0.17) 
compared to the control 
group (0.11) (p=0.34)  
ES 0.036
NA NA NA




No differences in mean 
change in BMI (0.064 kg/
m2) between intervention 
and control group 
(p=0.41) ES 0.01
No differences in 
mean change in body 
fat (0.21%) between 
intervention and control 
group (p=0.32)
Short term follow-up:
Increase of mean counts 
per 15-second interval 
(+1.38) in intervention 
group compared to 
control group (p=0.019) 
ES 0.08
No difference in MVPA 
(+0.97 minutes) between 
intervention and control 
group (p>0.1) ES 0.06
Short term follow-up:
Decrease in time in 
sedentary behaviour 
(-11 minutes) in the 
intervention group 
compared to control 
group (p=0.014) ES -0.06
NA
Gao et al. 
(2016) [109]
NA NA NA Short term follow-up:
Increase in daily 
breakfast frequency in 
the intervention group 
(+1.1%) compared to a 
decrease in the control 
group (-1.9) (p=0.02) 
Increase in quantity of 
food for breakfast in 
the intervention group 
compared to a decrease 
in the control group 
(p<0.001)
More high-in-nutrient 
food types in breakfast 
in the intervention group 
compared to more high-
in-energy food types 
in the control group 
(p<0.001)
Hu et al. 
(2010) [110]
NR NA NA Short term follow-up:
Some unhealthy diet-
related behaviours were 
significantly different 
between the intervention 
and control groups 
(p<0.05), while others 
showed no significant 
difference.
Improvement in healthy 
diet-related behaviours in 
the intervention group (p
<0.05).
Table 2.4. Continued









Reduction of BMI z-score 
(-0.1) in total study 
population (p=0.003). 
No group-specific scores 
reported.
Follow-up not indicated:
Decrease of mean PA 
time in control group 
(-0.42 hours) compared 
to intervention group 
(-0.21 hours, p=0.03) 
ES 0.18
Follow-up not indicated:
Increase of screen time 
in control group (+0.54 
hours) compared to no 
change in intervention 
group (p=0.001) ES -0.4
Short term follow-up:
Greater increase 
in food variety 
(intervention +26.5%, 
control +7.6%); daily 
vegetable consumption 
(intervention +24.7%, 
control +9.2%), and 
habitual water drinking 
(intervention +21.3%, 
control +10.8%) in the 
intervention group 
compared to the control 
group, all p<0.05. 
Greater decrease in daily 
consumption of SSB in 
the intervention group 
(-19.2%) compared to the 
control group (-13.6%, 
p=0.02).
Non-significant smaller 
decrease in daily 
consumption of sweet 
and candies in the 
intervention group 
(-17.7%) compared to the 




in food variety 
(intervention +25.3%, 
control +8.1%), daily 
vegetable consumption 
(Intervention +22.3%, 
control +8.8%), and 
habitual water drinking 
(intervention +19%, 
control +11.9%) in 
intervention group 
compared to control 
group (all p<0.05). 
Decrease in daily 
consumption of SSB in 
the intervention group 
(-15.3%) compared to 
control group (-8.3%) 
(p=0.05)
No significant difference 
between intervention 
group (-22.9%) and 
control group (-15.2%) 
in consumption of sweet 




Klein et al 
(2015) [126]
Short term follow-up:
Significant decrease in 
BMI in group KiMo (-0.1 
kg/m2), NF-P (-0.1 kg/
m2) and NF-NP (-0.2 kg/
m2) compared to an 
increase in control group 





differences in Shuttle Run 
between groups (KiMo 
-1.1 sec, NF-P -0.8 sec, 
NF-NP -1.0 sec and CG 
-1.3 sec) ES 0.06, 0.17, 
0.1, respectively
Non-significant 
differences in Standing 
Long Jump between 
groups (KiMo +12.6 cm, 
NF-P +10.8 cm, NF-NP 
+13.1 cm, CG +8.8 cm) 
ES 0.15, 0.08, 0.17, 
respectively
Significant differences in 
Sit and Reach between 
KiMo (+0.7 cm, p<0.001), 
NF-P (+0.3, p=0.007), 
NF-NP (+0.6 cm, p<0.001) 
and control group (-0.6 
cm) ES 0.27, 0.20, 0.27, 
respectively
Significant negative 
difference in One Leg 
Stand between KiMo 
(-2.0 ground contacts, 
p<0.001), NF-P (-2.8 
ground contacts, 
p=0.035) and control 
group (-3.2 ground 
contacts) ES 0.16, 0.05, 
respectively
Non-significant difference 
between NF-NP (-3.2 
ground contacts) and 
control group (-3.2 
ground contacts) ES 0
Non-significant 
differences in Lateral 
Jumping between KiMo 
(+4.4 jumps), NF-P (+4.7 
jumps), NF-NP (+4.8 
jumps), and control group 
(+4.2 jumps) ES 0.02, 
0.05, 0.06, respectively 
NA NA
Table 2.4. Continued









in percentage overweight 
or obese between 
HS+POPS (-2.3%, p=0.35), 
HS+POPS+IYS (-0.6%, 
p=0.77) and HS (+0.6%)
Non-significant 
differences in percentage 
obese between HS+POPS 
(-2.9%, p=0.16), 
HS+POPS+IYS (-2.1%, 
p=0.33) and HS (+0.8%)
Non-significant 
differences in BMI z-score 
in children overweight 
or obese at baseline 
between HS+POPS (-0.11, 
p=0.98), HS+POPS+IYS 
(-0.16, p=0.44) and 




differences in outdoor 
play between HS+POPS 
(-0.82 h/d, p=0.48), 
HS+POPS+IYS (-0.47 h/d, 
p=0.25) and HS (-0.68 




in screen time between 
HS+POPS (+0.55 h/d, 
p=0.75), HS+POPS+IYS 
(+0.24 h/d, p=0.11) and 




differences in vegetable 
servings/day between 
HS+POPS (-0.02, p=0.90), 
HS+POPS+IYS (-0.05, 
p=0.88) and HS (-0.03) ES 
0.01, -0.02, respectively
Non-significant 




(-0.02, p=0.60) and HS 
(+0.03) ES 0.02, -0.04, 
respectively
Non-significant 
differences in fruit juice 
servings/day between 
HS+POPS (-0.21, p=0.77), 
HS+POPS+IYS (-0.06, 
p=0.39) and HS (-0.17) ES 
-0.03, 0.10, respectively
Non-significant difference 
in SSB servings/day 
between HS+POPS 
(+0.01, p=0.12) and HS 
(+0.14) ES -0.20
Significant difference 
in SSB servings/day 
between HS+POPS+IYS 








Less increase in 
BMI z-score in the 
intervention group 
(+0.05) compared to the 
control group (+0.16) (NS) 
ES -0.04
Short term follow-up:
No significant differences 
between intervention and 
control group (no data 
reported).
Follow-up not indicated:
Significantly more time 
spent on the computer 
(p<0.01) and watching 
TV (p<0.0001) in the 
control group compared 
to the intervention 





decreased mean junk 
food consumption, 
while the control group 
increased consumption.
Intervention group 
increased mean fresh 






increased 1% milk 
consumption.
Control group decreased 
water consumption. For 






NA NA Short term follow-up:
The intervention group 
decreased sedentary 
behaviour, compared to 
an increase in the control 
group (p<0.004).
Short term follow-up:
No change in fruit/ve-
getable consumption in 
the intervention group, 
compared to a decrease 
in the control group 
(p<0.05).
The intervention group 
decreased the consump-
tion of junk food, compa-
red to an increase in the 









The intervention group 
had a negative slope 
(β=-1.95, p=0.04) in BMI 
percentile growth curve, 
indicating a significant 
positive change in PBMI 
over time.
NA NA Short term follow-up:
No significant difference 
between groups in chan-
ge over time in children’s 
fruit/vegetable consump-
tion (β=0.04, p=0.34) and 







No significant difference 
in BMIsds between 
intervention (∆-0.11) and 
control group (∆-0.06) 
ES -0.04
No significant difference 
in change of prevalence 
of underweight (∆=1.6, 
p=0.53), normal weight 
(∆=-1.9, p=0.65), over-
weight (∆=2.3, p=0.54), 
obese (∆=-1.8, p=0.16).
Long term follow-up:
No significant difference 
in change of prevalence 
of underweight (∆-0.8, 
p=0.69), normal weight 
(∆+0.9, p=0.61), over-
weight (∆+4.7, p=0.43), 
and obesity (∆-1.8, 
p=0.37) between the 
intervention and control 
group. 
Outcomes on BMIsds not 
reported. 
Short term follow-up:
No significant differences 
between the intervention 
and control group in TPA 
(cpm, β=-21.2, p=0.58) or 
MVPA (minutes, β=-4.9, 
p=0.33) ES -0.12, -0.13 
resp.
Non-significant difference 
in ‘child taken to 
activity in the last week’ 
(time/week) between 
intervention and control 
group (β=-0.48, p=0.07) 
ES -0.33
Long term follow-up:
No significant differences 
between the intervention 
group and control 
group in TPA (cpm, β= 
-15.0, p=0.51) or MVPA 
(minutes, β=+2.7, p=0.60) 
ES -0.09, 0.07 resp. 
No significant difference 
in ‘child taken to 
activity in the last week’ 
(time/week) between 
intervention and control 
group (β=-0.27, p=0.22) 
ES -0.18
Short term follow-up:
No significant difference 
in % time spent sedentary 
(β=0.4, p=0.59) between 
the intervention and the 
control group ES 0.07
 
No significant difference 
between the intervention 
and the control group in 
screen time viewing (min/
day, β=-3.59, p=0.76)  
ES -0.06
Long term follow-up:
No significant differences 
in % time spent sedentary 
(β=-0.8, p=0.27) between 
the intervention and 
control group.  ES -0.13
No significant difference 
in screen time viewing 
(min/day) between 
intervention and control 
group (β=-8.23, p=0.29) 
ES -0.14
Short term follow-up:
No significant differences 
of ‘servings in the 
precious weekday’ 
between intervention 
and control group for 
fruit juice (β=-0.20, 
p=0.38) ES -0.25; soft 
drink/sugar syrup (β=-
0.37, p=0.23) ES -0.88; 
milk (β=0.04, p=0.71) 
ES 0.04; flavoured milk 
(β=0.04, p=0.92) ES 0.09; 
vegetables (β=0.09, 
p=0.44) ES 0.08; snacks 
(β=-0.28, p=0.44) ES 
-0.48; fruit (β=0.11, 
p=0.26) ES 0.08; sweets 
(β=-0.003, p=0.99) ES 
-0.004; cakes/buns/
cookies (β=-0.25, p=0.24) 
ES -0.30; ice-cream 
(β=0.08, p=0.69) ES 0.09.
Significant difference 
between the intervention 
and the control group 
for ‘usual servings of 
vegetables per day’ 
(β=0.26, p=0.003) ES 0.40 
Long term follow-up:
No significant difference 
of ‘servings in the 
previous weekday, 
between intervention or 
control group for fruit 
juice (β=-0.21, p=0.41) 
ES -0.26; soft drink/sugar 
syrup (β=+0.20, p=0.63) 
ES 0.45; milk  
(β=-0.01, p=0.95) ES 
-0.01; flavoured milk  
(β=-0.18, p=0.67) 
ES -0.43; vegetables 
(β=+0.05, p=0.67) ES 
0.05; snacks (β=-0.67, 
p=0.30) ES -1.35; fruit 
(β=+0.13, p=0.23) ES 
0.10; sweets (β=+0.49, 
p=0.23) ES 0.61; cakes/
buns/cookies (β=+0.38, 
p=0.24) ES 0.47; ice-
cream (β=+0.41, p=0.18) 
ES 0.46 
No significant difference 
in usual servings of 
vegetables per day 
between the intervention 
and control group 







Short term follow-up: 
No significant differences 
in BMI sds scores 
between intervention and 
control group (β=-0.03, 
p=0.46) ES -0.02
Long term follow-up:
No significant differences 
in BMI sds scores 
between the intervention 
and control group 
(β=0.013, p=0.79) ES 0.01
Short term follow-up:
No significant differences 
between the intervention 
and the control group 
for TPA (cpm, β=-30.1, 
p=0.18) or MVPA 
(minutes, β=-1.5, p=0.55) 
ES -0.16, -0.06 resp.
Long term follow-up:
No significant differences 
between the intervention 
group and control group 
in TPA (cpm, β=-34.8, 
p=0.13) or MVPA 
(minutes, β=-3.6, p=0.19) 
ES -0.18, -0.15 resp.
Short term follow-up:
No significant difference 
in sedentary time in 
minutes between 
intervention and control 
group (β=1.5, p=0.68) 
ES 0.03
No significant difference 
in screen time (min/day) 
between the intervention 
and the control group 
(β=-2.6, p=0.79) ES -0.03
Long term follow-up:
A significant difference 
on sedentary time in 
minutes (β=-9.2, p=0.03) 
between the intervention 
and control group ES 
-0.21. 
No significant difference 
in screen time (min/day) 
between the intervention 
and the control group 
(β=-16.5, p=0.10) ES 
-0.22.
Short term follow-up:
No significant differences 
of ‘servings in the 
previous weekday’ 
between intervention and 
control group for fruit 
juice (β=-0.24, p=0.16) 
ES -0.37; soft drink/sugar 
syrup (β=-0.28, p=0.25) 
ES -0.60; flavoured milk 
(β=-0.47, p=0.15) ES 
-0.93; vegetables (β=0.15, 
p=0.22) ES 0.20; snacks 
(β=-0.57, p=0.08) ES 
-1.06; fruits (β=-0.15, 
p=0.13) ES -0.16; sweets/
chocolate (β=-0.38, 
p=0.10) ES -0.58; cakes/
buns/cookies (β=0.00, 
p=1.00) ES 0; ice cream 
(β-0.22, p=0.22) ES -0.29
Significant difference 
on aggregated variables 
‘unhealthy food’ (β=-0.32, 
p=0.01); ‘unhealthy 
drink’ (β=-0.51, p=0.01) 
between intervention 
and control group. No 
significant difference 
in aggregated variable 
‘healthy food’ (β=-0.02, 
p=0.79) between the 
intervention and control 
group.
Long term follow-up:
No significant differences 
of ‘servings in the 
previous weekday’ 
between intervention and 
control group for fruit 
juice (β=-0.09, p=0.70) 
ES -0.14; soft drink/sugar 
syrup (β=+0.02, p=0.95) 
0.04; flavoured milk (β=-
0.04, p=0.92) ES -0.07; 
vegetables (β=+0.02, 
p=0.85) ES 0.03; snacks 
(β=-0.46, p=0.19) ES 
-0.82; fruits (β=+0.03, 
p=0.76) ES 0.03; sweets/
chocolate (β=-0.26, 
p=0.29) ES -0.39; cakes/
buns/cookies (β=-0.33, 
p=0.12) ES -0.43; ice-
cream (β=-0.22, p=0.30) 
ES -0.29.
No significant differences 
on aggregated variables 
‘unhealthy food’ (β=-0.15, 
p=0.42); ‘unhealthy drink’ 
(β=0.05, p=0.83); and 
‘healthy food’ (β=-0.03, 
p=0.68) between the 








No significant difference 
in BMI change between 
the intervention and 
control group (∆-0.07, 
p=0.31). ES 0.07
Significant reductions 
in percentage body 
fat (∆-1.1, p=0.02) 
and sum of skinfolds 
(∆-2.78, p=0.001) in 
the intervention group 
compared to the control 
group. ES -0.15, -0.02, 
respectively
Significantly lower 
increase in waist 
circumference  
(∆-1.0, p=0.001) in the 
intervention group 




increase in aerobic fitness 
in the intervention group 
compared to the control 
group (∆+0.32, p=0.01). 
ES 0.22
Significant improvement 
in motor agility 
(time to perform an 
obstacle course) in the 
intervention group 
compared to the control 
group (∆-0.54, p=0.004). 
ES -0.13
No significant difference 
in dynamic balance 
(∆+0.2, p=0.35) and 
static balance (∆=+19.4, 
p=0.18) between the 
intervention and control 
group. ES 0.06, 0.04, 
respectively
No significant difference 
in TPA (cpm, ∆-12.3, 
p=0.54) between the 




in media use (min/day) 
between the intervention 
and control group  
(∆-13.4, p=0.03). ES -0.22
Short term follow-up:
Significant difference in 
proportion healthy eaters 
between the intervention 
and the control group 
(∆+1.9, p=0.04). 
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Roth et al. 
(2015) [118]
Short term follow-up:
No significant difference 
between the intervention 
and control group on 
BMI (centile, ∆+0.244, 
p=0.857); and sum of four 
skinfolds (mm, ∆+1.548, 
p=0.272). ES 0.023, -0.06 
respectively
Long term follow-up:
No significant difference 
between the intervention 
and the control group on 
BMI (centile, ∆+0.103, 
p=0.949); and sum of four 
skinfolds (mm, ∆+0.305, 
p=0.846). ES 0.05, 0.03, 
respectively 
Short term follow-up:
No significant (Bonferroni 
adjusted α) difference 
in MVPA between the 
intervention and the 
control group (∆+0.005, 
p=0.049).
Significant increase in 
motor skills performance 
(z-score) in children in 
the intervention group 
compared to the control 
group (∆+0.623, p=0.001).
Significant improvements 
in explosive leg strength 
(cm, ∆+3.209, p=0.004) 
ES -0.07; jumping 
coordination (jumps, ∆ 
+1.451, p=0.019) ES 0.20; 
and static balance (tips, 
∆-1.474, p=0.032) ES 
-0.13, in the intervention 
group compared to the 
control group.
No significant 
improvements in agility 
(seconds, ∆-0.628, 
p=0.060) ES -0.09; 
dynamic balance (% 
failure, ∆-0.015, p=0.617); 
and throwing ability (% 
failure, ∆-0.020, p=0.465). 
Long term follow-up
No significant difference 
in MVPA between the 
intervention and the 
control group (∆+0.006, 
p=0.859).
Significant increase in 
motor skills performance 
(z-score) in children 
in the intervention 
group compared to the 
control group (∆=+0.590, 
p=0.007).
Significantly better 
improvements in the 
intervention group in 
agility (seconds, ∆-0.689, 
p=0.034) ES -0.11 and 
explosive leg strength 
(cm, ∆=+4.041, p=0.007) 
ES 0.23.
No significant differences 
between the intervention 
group and control 
group in static balance 
(tips, ∆-0.306, p=0.629) 
ES -0.05; jumping 
coordination (jumps, 
∆+1.276, p=0.089) ES 
0.18; dynamic balance 
(% failure, ∆+0.051, 
p=0.220); and throwing 





Story et al. 
(2012) [119]
Short term follow-up:
No significant difference 
between the intervention 
and the control group 
in BMI (kg/m2, ∆+0.34, 
p=0.057) ES 0.07; BMI 
z (∆+0.01, p=0.904) ES 
0; triceps (mm, ∆+0.02, 
p=0.978) ES 0.003; 
subscapular (mm, ∆+0.05, 
p=0.909) ES 0.005; % 
body fat (∆0.90, p=0.122) 
ES 0.07; and % obese 
(∆+2.11, p=0.503) ES 
0.04.
A significant difference in 
% overweight (∆-10.14, 
p=0.019) between the 
intervention and the 
control group. ES -0.24
Short term follow-up:
A greater mean in PA 
(combined from recess 
and PE class in min/week) 
in the intervention group 
compared to the control 
group (NS).
NA Short term follow-up:
Nutrients from school 
menus:
A significant difference 
between the intervention 
and control group in % 
total fat calories (∆-8.00, 
p=0.004); and % calories 
saturated fat (∆-4.08, 
p=0.002).
No significant difference 
between the intervention 
and control group in 
kilocalories (∆-37.3, 
p=0.691) ES -0.0007; 
carbohydrate (g, ∆+11.5, 
p=0.487) ES 1.4; protein 
(g, ∆-0.26, p=0.933) ES 
-0.13; fat (g, ∆-7.81, 
p=0.085) ES -2.22; iron 
(mg, -0.16, p=0.877) 
ES -0.33; magnesium 
(mg, ∆+3.9, p=0.740) ES 
-0.79; calcium (mg, ∆+64, 
p=0.827) ES 0.39; sodium 
(mg, ∆-96, p=0.624) ES 
-0.84; vitamin A (RAE, 
∆=+36.6, p=0.643) 
ES 1.01; vitamin D IU 
(∆=+0.28, p=0.505) ES 
1.33; folate (mg, ∆=+13.6, 
p=0.581) ES 1.01; and 
sugar added (g, ∆-2.66, 
p=0.763) ES -0.36
Food intake reported by 
parents:
Significant difference in 
intake times per day of 
sweetened beverages 
(∆-0.28, p=0.024); whole 
milk (∆-0.22, p=0.011); 
and chocolate milk (∆-
0.17, p=0.025) between 
the intervention and 
control group.
No significant difference 
in intake times per day 
of vegetables (∆+0.02, 
p=0.788); fruits (∆+0.07, 
p=0.269); skim milk 
(∆+0.12, p=0.138); 100% 
juice (∆-0.03, p=0.689); 
bottled water (∆+0.09, 
p=0.413); and fast food 
(∆+0.04, p=0.374.
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NR Short term follow-up:
Significant difference in 
locomotor skills between 
intervention and control 
group (∆+2.4, p<0.001) 
ES 1.31. 
No significant difference 
between intervention 
and control group on 
object control skills 
(∆+0.5, p=1.0) ES 0.53, 
sum of raw scores (∆+2.8, 
p=0.333) ES 1.48 or Gross 







NA NA NA Short term follow-up:
Significant difference 
between the intervention 
and control group in 
proportion of children 
that used low fat/fat-free 
milk at home (OR1.39, 
p<0.05) ES 0.19; and 
cups of vegetables child 
consumed at home 
(∆+0.12, p<0.05) ES 0.12.
No significant difference 
in cups of fruit child 
consumed at home 
(∆+0.06, NS) ES 0.04; 
and cups of fruits 
and vegetables child 
consumed at home 
(∆+0.19, NS) ES 0.10 
between the intervention 
and control group.
Significant difference 
between the intervention 
and control group in no. 
of days the child helped 
self/requested vegetable 
as snack (∆0.34, p<0.05) 
ES 0.14.
No significant difference 
between intervention 
and control group in no. 
of days the child helped 
self/requested fruit as 
snack (∆+0.24, NS) ES 
0.09; no. of days parent 
offered vegetable as 
snack (∆+0.25, NS) ES 
0.11; and no. of days 
parent offered fruit as 
snack (∆0.00, NS) ES 0.
Yin et al. 
(2014) [124]
Short term follow-up:
No significant difference 
between intervention 
group and control group 




between the intervention 
and control group in 
gross motor development 
(∆1.15, p<0.001) ES 0.03
A significantly higher 
level of active play 
in the intervention 
group compared to the 
control group (data not 
available).
NA Short term follow-up:
Significantly more 
fruit and vegetables 
consumption in the 
intervention group 
(0.19 serving, p<0.05) 
and low-fat milk (0.06 
serving, p<0.006) than 
in the control group. 
No reporting on grain 
products. No significant 




Zhou et al. 
(2014) [125]
Short term follow-up:
No significant difference 
between intervention 
and control group for 
BMI (kg/m2, ∆0.19, NS) 
ES 0.10; and BMI z-score 
(∆0.15, NS) ES 0.10.
Significant difference 
between intervention and 
control group for % body 
fat (∆-1.2, p=0.0001) 
ES -0.34; fat mass (kg, 
∆-0.55, p=0.0001)  
ES -0.61; and muscle 
mass (kg, ∆+0.48, 
p=0.0001) ES 0.32. 
Short term follow-up:
Significant difference 
between the intervention 
and control group in 
20m agility run (seconds, 
∆-0.74, p=0.0001)  
ES -0.39; broad jump (cm, 
∆8.09, p=0.0001)  
ES 0.46; tennis ball throw 
(m, ∆+0.52, p=0.006);  
sit-and-reach (cm, 
∆+0.88, p=0.03) ES 
0.35; balance beam 
walk (seconds, ∆-2.02, 
p=0.0001) ES -0.15; 20m 
crawl (seconds, ∆-3.36, 
p=0.0001) ES -0.55; and 
30m sprint (seconds, 
∆-0.45, p=0.02) ES -0.21 
NA NA
BMI= Body Mass Index; CPM= Counts Per Minute; HS+POPS= Head Start + Preschool Obesity Prevention Series; IYS 
= Incredible Years Series; KiMo= Kindergarten Mobile; LPA= Light Physical Activity; MVPA= Moderato-to-Vigorous-
Physical-Activity; NA= Not Applicable; NF-P= Nursery Fit-Participated; NF-NP=Nursery Fit-Not Participated; NR= Not 
Reported; PA= physical activity; TPA= total Physical activity
Effect sizes are only provided for studies and outcomes for which effect sizes could be calculated. The positive or 
negative indicator shows the direction of effect. Depending on the outcome this favours the intervention group or 
the control group.
Effects on physical activity and sedentary behaviour outcomes
With regard to PA outcomes, eleven out of fifteen studies (73.3%) found favourable effects 
on at least one of the outcomes [107, 108, 111, 112, 117-119, 123-126] (Table 2.4). Of these studies, three 
found positive effects on all PA outcomes measured [111, 124, 125], and six found mixed effects 
[107, 108, 117, 118, 123, 126]. The majority (66.7%) of the significant effects were found for motor 
development outcomes [117, 118, 123-126]. The effects found by Lumeng et al. (2017) and Story et 
al. (2012) were all non-significant [112, 119]. The effect sizes of the favourable results were large 
[123], moderate [123, 125, 126], and small [108, 111, 112, 117, 124-126]. For two studies [107, 119] effect sizes could 
not be determined. Two studies found effects that were unfavourable for the intervention 
group [115, 116]. These results had small effect sizes (non-significant), except for Nyberg et al. 
(2015) on ‘child taken to activity in the last week’, which had a moderate effect size [116] and 
was non-significant. One study found no effect on all PA outcomes [105]. One study reported 
no significant differences for PA outcomes but did not show data [113].
Three studies had a long-term follow-up of PA outcomes [115, 116, 118]. Roth et al. (2015) found 
mixed long-term effects of PA outcomes. Some of their outcomes were also unfavourable 
for the intervention group, but not significant [118]. The two other studies had non-significant 
unfavourable results, except for MVPA in the study of Nyberg et al. (2015), which was 
favourable for the intervention group [115, 116]. All long-term effect sizes were small. 
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Sedentary behaviour was operationalised as time spent in SB or as screen time/media use. 
Eight out of nine (88.9%) studies found favourable effects of the intervention on at least one 
SB outcome [108, 111-117]. Five of them found positive effects on all SB outcomes [108, 111, 113, 114, 
117]. Of the effective studies, three found effects on screen time/media use [111, 113, 117] and two 
on time in SB [108, 114]. The available effect sizes of the effective studies were moderate [111] or 
small [108, 117]. Three studies also reported unfavourable effects for the intervention group on 
SB outcomes [112, 115, 116]. These results all had small effect sizes and were not significant.  One 
study did not show any effect of the intervention on SB [105]. 
Two studies performed an additional long-term follow-up [115, 116]. Nyberg et al. (2016) found 
mixed effects in the long-term with a significant difference in time in SB, with a small effect 
size [115]. Nyberg et al. (2015) found favourable effects for the intervention group on both SB 
outcomes in the long-term [116]. These results had a small effect size and were not significant. 
Effects on nutrition behaviour outcomes
All studies reporting on NB outcomes reported favourable results for the intervention group 
for at least one of the NB outcomes [109-117, 119, 120, 122, 124] (Table 2.4). Three studies found 
positive effects on all NB-related outcomes [109, 114, 117]. One study described positive effects, 
but no conclusions on significance could be made based on the available information [113]. 
Eight studies found mixed effects [110-112, 115, 116, 119, 120, 124]. Effects were seen in a great variety 
of NB outcomes, such as fruit and vegetable consumption, junk food consumption, sugar 
sweetened beverages (SSB) intake, breakfast patterns [109, 111, 112, 114, 119], nutrients in school 
menus [119], or percentage of healthy eaters [117]. Within these mixed effects, some studies 
found unfavourable results for the intervention group for some outcomes [111, 112, 115, 116, 119, 122]. 
They were all non-significant. Effect sizes were available for five studies (38.5%) [112, 115, 116, 119, 
120].  One study found large and moderate effect sizes in changes in nutrients from school 
menus [119]. The studies by Nyberg et al. (2015, 2016) showed large, moderate, and small 
effect sizes [115, 116].  All other effects on the NB-related outcomes were small [112, 119, 120]. 
Three studies had an additional long-term follow-up measurement of NB [111, 115, 116]. They all 
showed favourable results for the intervention group for at least one of the outcomes. One 
study showed mixed effects [111], and the other two studies showed no significant long-term 
effects [115, 116]. Some of these non-significant effects were unfavourable for the intervention 
group. Long-term effect sizes of these two studies on the different NB outcomes were large, 
moderate and small.
Synthesizing intervention components with effects
From a narrative synthesis of the effects with the intervention components, two types 
of patterns emerged. First, better integrated interventions (targeting multiple types 
of environments) seemed to be related to intervention effectiveness. In particular, 
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incorporating policy changes in addition to changes in the physical and sociocultural 
environments appeared to increase the likelihood of effects occurring [113, 114, 120, 125]. For 
example, Zhou et al. (2014) formulated PA policy as part of the intervention and found 
significant differences in the PA outcomes [125]. In the interventions of Natale, Lopez-Mitnik 
et al. (2014) and Natale, Messiah et al. (2014), policy was formulated on various EBRB, and 
they found significant differences between the intervention and control groups for SB and 
NB [113, 114]. One intervention focused on policy on NB, but did not report on this outcome and 
did not find effects on PA [107, 121].
The second pattern that emerged concerned the level of parental involvement, which seemed 
to be positively related to the intervention effectiveness. For example, an intervention 
adopting a participatory design, i.e., actively involving parents in the intervention 
development, showed effects on PA and SB [108]. An intervention using parent-delivered 
activities found effects on PA [124], and interventions using family activities for both parents 
and children found effects on various EBRB [109-111, 125]. These interventions were found to be 
more effective than interventions focusing predominantly on parental education [105, 112, 115, 
116, 123]. 
Discussion
The aim of this systematic review was to evaluate the effectiveness of childcare-based 
interventions with direct parental involvement on weight status and EBRB in children aged 
2 - 5 years old. A total of 22 studies describing 17 interventions was included. These studies 
showed promising effectiveness with predominantly favourable results for the intervention 
group on at least one of the measured outcomes. However, there were studies that also 
showed unfavourable results. The effect sizes related to these results were for a great 
majority small, with a few moderate and large effect sizes. Only a small number of studies 
showed statistically significant differences between the intervention and control group, in 
particular on weight-related outcomes.  Figure 2.2 shows the key recommendations that 




The level of parental involvement appeared to positively impact the intervention 
effectiveness. Interventions that used strategies to actively involve parents through 
participatory intervention designs, parent-delivered activities, or family activities including 
both parents and children appeared to have a higher likelihood of success in influencing 
the children’s EBRB. A recent qualitative study emphasised the preference of parents 
to spend quality family time and have fun with the family through participating in such 
interventions [127]. Some studies indicated possible ceiling effects on health-related beliefs 
(parents usually know what is healthy), indicating there may be little to be gained from 
solely educational interventions [127, 128]. This may explain the limited effectiveness of the 
interventions in this systematic review that focused mainly on health education for parents. 
An important consideration in interventions using parental involvement may be selection 
bias. Some parental characteristics are associated with participation in interventions, such 
as high SES and two-parent families [129]. Cognitive beliefs may influence participation, for 
example, realising that their child is at risk for a certain behaviour [129, 130].  These factors may 
also be applicable to health-promoting childcare interventions, resulting in the participation 
Figure 2.2. Key recommendations from this systematic review. 
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of parents who may be more engaged with the topic. This may influence the effectiveness 
of these interventions.  Reaching and involving parents is a major challenge in interventions 
aimed at involving parents [131]. Many practical considerations exert important influences 
on the parents’ ability to participate in interventions [127, 131]. Nevertheless, the high reach 
of parents may be a precondition to increase intervention effectiveness. In this systematic 
review it appeared that studies reporting high reach (>80%) were more likely to have 
positive results [111, 116, 117, 124, 125]. Three of them used active parental involvement strategies 
[111, 124, 125]. This might be an indication that parents are more willing to participate in these 
types of interventions. As the data in this review are not conclusive on reach, there is still a 
lot to be learned about how to reach parents, what strategies to use in interventions, and 
how to increase the level of parental involvement, in order to improve health-promoting 
interventions for young children.
Better integrated interventions, including the political environment, appeared to be related 
to increased effectiveness. Policies may function as the basis or backbone of intervention 
strategies and be an important enabler for determinants related to behaviour [132, 133]. For 
example, promoting water consumption in the childcare setting can be arranged by educating 
childcare workers and parents and providing a water tap. However, it may become part of 
common practice and result in more sustainable change if a supporting policy is formulated. 
This may entail, for example, stating that the serving of SSB is no longer allowed and parents 
are no longer allowed to bring SSB from home. The findings related to the level of parental 
involvement and the integration of the types of environment should be interpreted with 
caution, since they are based on a narrative synthesis of the interventions. A systematic 
assessment of effective intervention elements is needed to confirm these results.
Factors in all types of environments influence children’s EBRB [74, 133-135]. It is thus important 
to take into account the different environmental types. As the political and economic 
environments have been underrepresented in the interventions included in this systematic 
review, increased attention should be paid to them by intervention developers. Improving 
our understanding of the interdependence between the environmental types (e.g., how is 
the sociocultural environment influenced by the political environment) may help in designing 
interventions that fit best within their real-life setting and can have a greater impact.   
In line with previous reviews, limited evidence was found for effectiveness on weight status 
outcomes, while more indications were found for effectiveness on behavioural outcomes 
[79, 99, 100]. Interventions thus appear to be more effective in changing behaviour which 
they directly target. Weight status is changed through the child’s behaviour and therefore 
more distal and more difficult to change. Time may be an important factor in determining 
intervention effectiveness on weight status outcomes because behavioural changes need 




up time resulted in increased odds of effectiveness on weight status [117, 119, 122]. Moreover, 
interventions showing an effect on weight status also showed effects on one or more 
behaviour-related outcomes [111, 114, 117, 119, 122, 126]. These effective interventions on weight 
status all aimed at multiple EBRB. This emphasizes the importance of not targeting single 
EBRB in isolation but combining them in interventions. This is also supported by research 
showing the clustering of EBRB in young children [136] and a recent intervention study showing 
stronger effects of a comprehensive intervention approach compared to the promotion of 
physical activity in isolation [137]. 
Regarding the PA outcomes, most effects were seen on motor skill development. 
Fundamental motor skills (FMS) are the basis for an active life as children become able 
to perform activities and enjoy being physically active. This can help them to maintain an 
active lifestyle throughout their lives [138, 139]. It may be more important to aim interventions 
at FMS rather than physical intensity measures at this age. A majority of the interventions 
showing this positive effect on FMS provided play materials as part of the changes in the 
physical environment [117, 123-125]. This may suggest that this intervention strategy fits better 
with effects on FMS. 
The NB outcomes were operationalised in many different ways: varying from intake at 
school and at home, to intake on product level and on nutrient level. Most of the outcomes 
were subjectively measured by parental self-report. These factors made it difficult to draw 
conclusions on the effectiveness on NB outcomes. The magnitude of the effects for all 
outcomes was moderate or small, with some exceptions. However, in the end, all the small 
effect sizes on different behavioural outcomes, day in and day out, may add up to substantial 
behavioural change. 
Although intervention effectiveness on behavioural outcomes was promising, it may still be 
considered limited, for example when compared with primary school-based interventions 
(except for NB outcomes) [101]. Context-related factors may explain this difference in 
effectiveness. Attention paid to healthy EBRB in young children has only recently started 
to grow. This lack of tradition and culture of health promotion in the childcare setting is 
reflected in the studies included in this review, with the oldest intervention dating from 
2001. A longer tradition of promoting healthy EBRB may facilitate a more positive tendency 
and greater readiness for intervention implementation, which may result in increased 
effectiveness. In addition, context-related factors such as local and national health-promoting 
initiatives have focused mainly on primary school-aged children and older up till now, while 
these new initiatives aimed at younger children may be very supportive of change [140, 141]. It 
is important to take into account such context-related factors in intervention development 
and implementation, as they may be crucial in understanding effectiveness [43]. 
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Limitations of the included studies
There was great heterogeneity between the included studies regarding operationalisation 
and measurement of outcome measures. This hindered our ability to perform a meta-
analysis of the effects. In addition, comparability of the effects of individual interventions 
included in this review is limited. Another limitation is the methodological quality of the 
included studies, as only three studies were rated as strong. However, those three studies 
were not more effective compared to the other studies. This may be explained by the focus 
of the quality instrument on internal validity (e.g., study design and randomization, blinding, 
and dropout rates). These may be aspects that cannot always be taken into account in ‘real-
life’ intervention studies.
Strengths and limitations of the review
This review adds to our knowledge on intervention effectiveness in the childcare setting by 
specifically looking at direct parental involvement. We tried to explain intervention effects 
by looking at the different types of environments targeted using the ANGELO framework [42]. 
The strengths of this review are the use of the EPHPP tool, which is a validated instrument 
to assess study quality, and thus reflect the risk of bias, for intervention studies [104]; the use 
of the PRISMA statement for reporting of the systematic review [142]; and calculation of the 
effect sizes to increase comparability between the studies. 
There are some limitations to this systematic review. Although four databases were used to 
conduct the literature search, only studies written in English were included, which may have 
resulted in selection bias. We did not extend our literature search to find unpublished work, 
which may have resulted in publication bias. Results and conclusions of this review may 
need to be considered with caution due to the mostly weak methodological quality of the 
included studies. Further, the synthesis of intervention components and effects was based 
on narrative synthesis and needs further research. 
Recommendations
There is a sound theoretical foundation to incorporate parental involvement in childcare-
based interventions [79, 99]. Behavioural outcomes such as children’s EBRB and intermediaries’ 
behaviours are more likely to be changed by these types of interventions. Increased attention 
paid to operationalization and continuity in these outcomes between studies will improve 
the comparability of intervention programs. 
Knowledge also needs to be gained on how to reach parents, what type of strategies to use 
for parental involvement, and the optimal level of parental involvement. This knowledge 
could be essential in improving the effectiveness of childcare-based intervention programs. 
With regard to reporting on intervention results, improvements could be made in the 




will enable a better judgement of the study quality and calculation of the effect sizes. A 
systematic evaluation to determine effective intervention elements may be needed.
We recommend that intervention developers take into account all different types of 
environments and look beyond the physical and sociocultural environment when designing 
health-promoting programmes in the childcare setting. In particular, policy changes may 
function as a necessary additional element in order to achieve sustained effects. We also 
recommend taking a comprehensive approach (including different EBRB) and taking into 
account the clustering of EBRB. Recognizing the complexity of childhood overweight and 
obesity in intervention development may be indispensable for intervention effectiveness. 
We recommend looking for alternative ways of involving parents besides just educational 
strategies. Formative research may support intervention development by shedding light on 
influential factors from different types of environments and their interdependence and will 
aid in increasing intervention fit with the setting. 
Conclusion 
Childcare-based interventions with direct parental involvement show promising effects on 
improving young children’s EBRB. However, the evidence is limited, especially for weight-
related outcomes. More integration of different types of environment, as well as a more 
active level of parental involvement, might be factors that influence intervention effects on 
children’s EBRB. Taking these factors into account in intervention development may advance 




Table S2.1. Search strategy PubMed.
Category Search terms
Child (Child [Mesh] OR Child [Title/Abstract]) OR Children [Title/Abstract] OR (Child, preschool 
[Mesh] OR Child, preschool [Title/Abstract]) OR Children, preschool [Title/Abstract] OR 
Minors [Mesh] OR Minor [Title/Abstract] OR Minors [Title/Abstract] OR (Pre-schoolers 
[Title/Abstract] OR Preschoolers [Title/Abstract]) OR Preschooler [Title/Abstract] OR Toddler 




((“Motor activity” [Mesh] OR physical activity [Title/Abstract] OR physical activities [Title/
Abstract]) OR (“Life Style” [Mesh] OR “life style” [Title/Abstract] OR lifestyle [Title/Abstract] 
OR lifestyles [Title/Abstract]) OR “Energy balance” [Title/Abstract] OR (“Diet, Food and 
Nutrition” [Mesh] OR Food [Mesh] OR “healthy food” [Title/Abstract] OR “unhealthy food” 
[Title/Abstract] OR (Diet [Mesh] OR Diet [Title/Abstract] OR Dietary [Title/Abstract] OR Diets 
[Title/Abstract]) OR Nutrition [Title/Abstract] OR “Child Nutrition” [Mesh] OR (“healthy 
eating” [Title/Abstract] OR “unhealthy eating” [Title/Abstract]) OR (“energy intake” [Mesh] 
OR “energy intake” [Title/Abstract]) OR (“Sedentary Life Style” [Mesh] OR “Sedentary Life 




(“Schools, nursery” [Mesh] OR (“Child Day Care Centers” [Mesh] OR “Day Care” [Title/
Abstract] OR “Daycare” [Title/Abstract] “Day Cares” [Title/Abstract] OR “Daycares” [Title/
Abstract]) OR (Pre-school [Title/Abstract] OR Pre-schools [Title/Abstract] OR Preschool 
[Title/Abstract] OR Preschools [Title/Abstract]) OR (Kindergarten [Title/Abstract] OR 
Kindergartens [Title/Abstract]) OR (Nursery [Title/Abstract] OR Nurseries [Title/Abstract]) 
OR (Playgroup [Title/Abstract] OR Playgroups [Title/Abstract]) OR (Schools [Mesh] OR 
School [Title/Abstract] OR Schools [Title/Abstract] OR “Primary school” [Title/Abstract] 
OR “Primary schools” [Title/Abstract]) OR (“School based” [Title/Abstract] OR “School 
centered” [Title/Abstract]))
Family (Parents [Mesh] OR Parent [Title/Abstract] OR Parents [Title/Abstract]) OR (Fathers [Mesh] 
OR Fathers [Title/Abstract] OR Father [Title/Abstract]) OR (Mothers [Mesh] OR Mothers 
[Title/Abstract] OR Mother [Title/Abstract]) OR (Caregiver [Title/Abstract] OR Caregivers 
[Title/Abstract]) OR (Family [Mesh] OR Family [Title/Abstract] OR Families [Title/Abstract]) 
OR (“Family based” [Title/Abstract] OR Home [Title/Abstract] OR “Home based” [Title/
Abstract])  OR Parental [Title/Abstract])
Intervention (Intervention [Title/Abstract] OR Interventions [Title/Abstract])
Effectiveness ((Evaluation [Title/Abstract] OR evaluations [Title/Abstract]) OR (“evaluation studies” 
[Publication type] OR “evaluation studies as topic” [Mesh]) OR (effects [Title/Abstract] OR 
effectiveness [Title/Abstract] OR effectivity [Title/Abstract] OR effective [Title/Abstract] 






Table S2.2. PRISMA checklist.
Section/topic # Checklist item Reported  
on page # 
TITLE 




2 Provide a structured summary including, as applicable: background; 
objectives; data sources; study eligibility criteria, participants, and 
interventions; study appraisal and synthesis methods; results; 




Rationale 3 Describe the rationale for the review in the context of what is 
already known. 
17-18
Objectives 4 Provide an explicit statement of questions being addressed with 
reference to participants, interventions, comparisons, outcomes, 





5 Indicate if a review protocol exists, if and where it can be accessed 
(e.g., Web address), and, if available, provide registration 
information including registration number.
N.A.
Eligibility criteria 6 Specify study characteristics (e.g., PICOS, length of follow-up) and 
report characteristics (e.g., years considered, language, publication 




7 Describe all information sources (e.g., databases with dates of 
coverage, contact with study authors to identify additional studies) 
in the search and date last searched. 
18
Search 8 Present full electronic search strategy for at least one database, 
including any limits used, such that it could be repeated. 
Supplementary 
material S2.1
Study selection 9 State the process for selecting studies (i.e., screening, eligibility, 





10 Describe method of data extraction from reports (e.g., piloted 
forms, independently, in duplicate) and any processes for obtaining 
and confirming data from investigators. 
19-20
Data items 11 List and define all variables for which data were sought (e.g., PICOS, 
funding sources) and any assumptions and simplifications made. 
19-20
Risk of bias 
in individual 
studies 
12 Describe methods used for assessing risk of bias of individual 
studies (including specification of whether this was done at the 
study or outcome level), and how this information is to be used in 









14 Describe the methods of handling data and combining results of 
studies, if done, including measures of consistency (e.g., I2) for 
each meta-analysis. 
n.a.
Risk of bias 
across studies 
15 Specify any assessment of risk of bias that may affect the 





16 Describe methods of additional analyses (e.g., sensitivity or 






Study selection 17 Give numbers of studies screened, assessed for eligibility, and 
included in the review, with reasons for exclusions at each stage, 





18 For each study, present characteristics for which data were ex-




Risk of bias 
within studies 
19 Present data on risk of bias of each study and, if available, any 






20 For all outcomes considered (benefits or harms), present, for each 
study: (a) simple summary data for each intervention group (b) 
effect estimates and confidence intervals, ideally with a forest plot. 
27-48, 
Table 2,3 & 2.4
Synthesis of 
results 
21 Present results of each meta-analysis done, including confidence 
intervals and measures of consistency. 
n.a.
Risk of bias 
across studies 





23 Give results of additional analyses, if done (e.g., sensitivity or 





24 Summarize the main findings including the strength of evidence for 
each main outcome; consider their relevance to key groups (e.g., 
healthcare providers, users, and policy makers). 
48
Limitations 25 Discuss limitations at study and outcome level (e.g., risk of bias), 
and at review-level (e.g., incomplete retrieval of identified research, 
reporting bias). 
52
Conclusions 26 Provide a general interpretation of the results in the context of 




Funding 27 Describe sources of funding for the systematic review and other 
support (e.g., supply of data); role of funders for the systematic 
review. 
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Abstract
Childhood obesity is an important public health issue influenced by both personal and 
environmental factors. The childcare setting plays an important role in children’s energy 
balance-related behaviours (EBRB), such as physical activity, sedentary behaviour and 
healthy nutrition. This study aimed to explore facilitators and barriers of healthy EBRB 
in childcare in a comprehensive way, from the perspective of three crucial stakeholders: 
childcare managers, childcare workers and parents. A qualitative study was performed 
using semi-structured interviews. Content analysis was performed using the ‘Environmental 
Research framework for weight Gain prevention’ (EnRG framework) to guide the analysis. 
Forty-eight interviews were held with a total of 65 participants (9 childcare managers, 23 
childcare workers and 33 parents). Influential factors in all types of environment (physical, 
sociocultural, economic and political) were mentioned. Although a need for change was not 
always expressed, the interviews revealed opportunities for improvement of healthy EBRB 
in childcare. These opportunities were related to the sociocultural, physical and political 
environment. Childcare workers and managers expressed an influence of the home setting 
on the childcare setting, resulting in a need for more congruence between these settings. 
There are opportunities for improvement in the childcare setting to promote healthy EBRB 
in young children in the Netherlands. It appears important to align intervention components 





Many children are growing up in an obesogenic environment, resulting in a high intake of 
energy-dense foods, low levels of physical activity and high levels of sedentary behaviour 
[3, 11, 143, 144]. These unfavourable energy balance-related behaviours (EBRB) have resulted in 
an increase in the prevalence of childhood overweight and obesity [5, 88]. In the Netherlands, 
8.0% of 2-year-old boys and 8.3% of 2-year-old girls are overweight including 0.7% obesity 
in both boys and girls, and these numbers increase to 9.1% (boys, overweight), 16.3 % (girls, 
overweight), 1.1% (boys, obese) and 2.6% (girls, obese) for 4-year-old children [5]. These 
numbers are comparable to the prevalence of overweight and obesity in other Northern 
European countries but are fairly favourable compared to the prevalence in other Western 
countries [145, 146]. As the prevalence of childhood overweight and obesity is expected to 
keep rising, the prevention of childhood overweight and obesity is still an important public 
health issue [146]. Lifestyle behaviours are developed early in life and are known to track 
into adulthood [14]. Furthermore, weight status between two and six years of age is most 
predictive for adult weight status and overweight and obesity-related diseases [7, 147]. In 
practice and research, increased attention has been paid to the prevention of childhood 
overweight and obesity and the promotion of a healthy lifestyle in young children [79, 81, 148]. 
The home environment, in particular parents, exerts an important influence on child EBRB [50, 
53, 96, 149]. Many children are also cared for in formal childcare such as day care or preschool [60]. 
In the Netherlands, 41% of children under the age of three attend formal childcare, ranking 
childcare use in the Netherlands among one of the highest in Europe [61]. This percentage 
doubles to 82% for children between three and five years old [61]. On average, children attend 
formal childcare for about seventeen hours per week [150]. Studies have shown that childcare 
use could result in an increased risk for overweight and obesity in children [62-64, 93]. Potential 
factors influencing this increased risk include foods consumed during childcare [151]; limited 
opportunities to be physically active [62]; and staff behaviours [152]. There is also evidence for 
a protective role [62]. The use of favourable nutrition- and physical activity-related practices 
by childcare staff, such as prompting children to be physically active and using non-food 
rewards for trying new foods, have been shown to be positively associated with the related 
behaviours in children [75]. Along with these results from quantitative research, a number of 
studies have examined perceived facilitators and barriers in the childcare setting. A recent 
review describes more general themes in which barriers and facilitators for physical activity 
and sedentary behaviour are perceived [153]. They include the child, the home, the out-of-
home childcare, parent-childcare provider interactions, environmental factors, safety and 
weather [153]. More specifically, perceived barriers and facilitators in the case of physical 
activity are lack of indoor or outdoor play space or materials, safety rules, and support 
of colleagues [74]. Regarding healthy nutrition, lack of policy, lack of training of staff, and 
budget and time constraints were perceived barriers [78, 154]. Thus, various factors within the 
Chapter 3
62
childcare setting play an important role in the healthy development of young children’s 
EBRB and weight status. 
The improved understanding of the complexity of childhood overweight and obesity has 
directed researchers to adopt a socio-ecological perspective, acknowledging the importance 
of the multi-level (e.g. intrapersonal, interpersonal and community level) influence of 
determinants [43]. As Sallis et al. described, ‘ecological models are believed to provide 
comprehensive frameworks for understanding the multiple and interacting determinants of 
health behaviours’ [38]. The Environmental Research framework for weight Gain prevention 
(EnRG) adopts the socio-ecological research paradigm and proposes that the environment 
influences EBRB directly, as well as through the mediation of cognitive variables (attitude, 
subjective norm and perceived behavioural control) [39]. Further, it proposes the moderating 
influence of personal and behavioural factors on environment–behaviour relationships 
[39]. The EnRG framework describes different types of environment, namely sociocultural, 
physical, economic and political [39, 42]. For this study, the EnRG framework was used as a 
theoretical framework to explore facilitators and barriers in childcare to promote healthy 
nutrition and physical activity. In order to explore factors in all the different types of 
environments, as well as their mediating and moderating factors, different stakeholders 
(i.e., childcare managers, childcare workers and parents) were included in the study. 
Materials and Methods 
Setting
The study was conducted in the south of the Netherlands. In the Netherlands, there are 
several different types of formal childcare: centre-based childcare for infants and pre-
schoolers (including preschool and centre-based day care), family-based childcare for infants 
and pre-schoolers, and after-school care for children in primary school [155]. The current 
study focuses on the first type: formal centre-based childcare, with a specific focus on pre-
schoolers. Pre-schools provide half-day childcare with a focus on playful learning to prepare 
children for primary school. In this type of childcare, there is only one moment during which 
children consume food (snack time), and they often bring their own food. Children between 
2 and 4 years old can attend preschool [155]. Centre-based childcare provides whole-day 
childcare and usually focuses less on educational goals [155]. In this type of childcare, there 
are several moments during which children consume food, and the childcare institutions 
mostly provide the food products. Children 0–4 years old are able to attend centre-based 
childcare [155] Parents can receive a general childcare benefit for formal childcare from the 
government, based on their working hours and income [156]. 
Study sample and recruitment
In-depth interviews were held with centre-based childcare managers, pre-school childcare 




supervisory and policy-making responsibilities. Childcare workers were responsible for the 
daily supervision of the children and provision of the educational activities at preschool. 
Childcare workers should be minimally trained with a lower vocational pedagogical 
education [157]. All interviews were limited to those working with children aged 2-4 years 
old. A combination of purposive (childcare workers) and convenience sampling (childcare 
managers and parents) was used. Childcare managers of fifteen childcare facilities were 
approached by telephone and asked to participate in an interview; nine managers (from 
eight facilities, 53.3%) were willing to participate. Reasons for non-participation were lack 
of time (N = 1) and inability to reach the manager (N = 6). 
Childcare workers of ten pre-schools were asked to participate in the interviews, and all pre-
schools participated (100%). They received brief written information about the interview by 
e-mail, before an appointment was made by telephone. The interviews with the childcare 
workers were held with those who were present at the time of the interview, mostly two 
and occasionally three childcare workers per pre-school. A total of twenty-three childcare 
workers participated in the interviews. To inform the parents, a pamphlet announcing the 
presence of the researcher was distributed among the pre-schools that agreed to participate. 
Parents were asked to participate in a short interview during or directly after drop-off 
and picking-up times at the pre-school. Thirty-three parents agreed to participate. Verbal 
informed consent from all participants was obtained before conducting the interviews. The 
Maastricht University Medical Centre+ Medical Ethics Committee reviewed and approved 
this study as part of a larger research project (METC163022). 
Data collection methods
A qualitative research design with semi-structured interviews was used. A comprehensive 
theoretical framework (EnRG framework [39]) was used to guide the development of the 
topic list for the interviews. Questions asked during the interviews included: ‘How do you 
feel about healthy nutrition/physical activity in young children?’ and ‘How do you feel about 
the space and play materials at this facility?’ Interviews with the childcare managers were 
conducted by AG, and all other interviews were conducted by IK. Almost all interviews with 
the childcare managers and workers took place in a quiet environment. Most interviews with 
the parents took place in a public area near the pre-school and, therefore, were not always 
quiet places. All interviews were held in Dutch and were audio-recorded (Olympus VN-2100 
PC, digital voice recorder or Android Application Smart Voice Recorder). The interviews were 
held between March 2015 and June 2016. 
Data processing and analysis 
All interviews were transcribed verbatim. If words or sentences were unclear, a second 
researcher was consulted to complete the transcript. All transcripts were anonymized by 
removing names and locations. A directed content analysis approach was adopted [158]. The 
EnRG framework [39] was used as the theoretical framework for the analysis. The constructs 
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of this framework (e.g., the types of environments and cognitive determinants) formed the 
basis of the content analysis. Additionally, codes were used to increase specificity, such as 
‘nutrition or physical activity’, ‘indoor- or outdoor- play area’, or ‘influence of other pre-
schools or other pre-school teachers’ that arose from the data. For the construct ‘political 
environment’ content describing rules, regulations, policies regarding nutrition or physical 
activity in the childcare setting are considered shaping the political environment. Initial 
analysis was done by AG (childcare managers) and RM (all other interviews). The analysis was 
checked by IK for consistency of coding with the theoretical framework, and an additional 
analysis of cognitive variables was done for the interviews with the childcare workers and 
parents. Data analysis was performed using QSR International’s NVivo 11 qualitative data 
analysis software (QSR International, Doncaster, Victoria, Australia).
Results
Respondents
Forty-eight interviews were held with a total of 65 participants (9 childcare managers, 23 
childcare workers and 33 parents). The interviews with childcare managers lasted on average 
42 minutes (range: 32–50), lasted 34 minutes (range: 21–60) on average with childcare 
workers, and almost 10 minutes (range: 4–23) on average with parents. All childcare 
managers were female, with an average age of 40.1 years, an average working experience 
as manager of 6.3 years, and 55.5% of the managers had experience as a childcare worker 
(Table 2.1). All childcare workers were female, with an average age of 49.8 years and a 
working experience in childcare of 17.6 years (Table 3.1). Of the parents, 22.9% was male, 
25.0% had low education, 48.4% was employed, and 87.1% was in a relationship (Table 3.2). 
Table 3.1: Demographics of childcare managers and childcare workers.
Childcare Managers (N = 9) Childcare Workers (N = 23)











Lower vocational pedagogical education
Lower vocational social work
Higher vocational pedagogical education














Average working years (SD) 6.3 (6.1) 17.6 (8.4)
Previous or current experience as childcare 
worker (%)
5 (55.5) n.a.
a Education of one manager was unknown; b All four childcare managers had a higher vocational education, but not 
pedagogical; c One childcare worker had a higher vocational education not pedagogical, two had a lower vocational 






All respondents (managers, childcare workers and parents) had a positive attitude towards 
healthy nutrition and physical activity in young children. There were various beliefs 
underlying this positive attitude. All respondents mentioned the belief that healthy nutrition 
and physical activity are important for the health of the children. For childcare workers, an 
important belief regarding physical activity was to give the children the opportunity to go 
outside when they do not have this opportunity at home. ‘We find it especially important 
because we know a lot of the children live in flats, do not have a garden and do not go 
outside often’ (CW3.2). The respondents believed that being active made children happy 
and that children enjoyed being physically active (see Supplementary Materials: Table S3.1 
for additional quotes). 
With regard to healthy nutrition, childcare managers believed that it was very important 
to encourage children to eat as healthily as possible. However, some childcare managers 
did not think that this meant that all unhealthy foods should be banned. ‘I hear in some 
organisations that they ban juice completely, and then I think: Come on! … I think it is 
important for children to learn to drink water, but to not give juice at all..., that is not what 
puts on weight’ (CM1). Childcare workers and parents both mentioned this belief as well, in 
particular with regard to sugar-sweetened beverages. Parents believed that it was important 
Table 3.2: Demographics of parents.
Parents (N = 31 a)























In a relationship (%)
Not in a relationship (%)
27 (87.1)
4 (12.9)
Average number of children (range) 1.8 (1–4)
a Characteristics of two parents were unavailable; b Gender was based on tone of voice, and therefore available for 
all participating parents; c Based on ISCED-97 classification: low equals levels 0, 1 and 2; medium equals levels 3 and 
4; and high equals levels 5 and 6 [159]; d Working hours of one parent were unknown.
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to keep a balance. It was often mentioned that they did not really mind their children eating 
sweets or snacks or drinking sugar-sweetened beverages, as long as it was limited to a little 
bit and balanced with healthy products. ‘I do not think lemonade is really necessary … but I 
do not mind it for one time a day’ (P16).   
Social Norm
Childcare workers and managers did not mention many social influences on how they 
handle nutrition and physical activity. One childcare manager even said, ‘If you do not see 
the value of what we are doing here, then you may not be a parent that fits here’ (CM4). 
On the other hand, parents were often mentioned as an important influence. In particular, 
in relation to birthday treats, they experienced that there is still a widespread preference 
of parents to provide sweets or snacks instead of a healthy treat, because it is a festive 
occasion. ‘Well, we could try it, but then I think if the switch to fruit as a snack is so difficult, 
then the birthday treat will be… I think for most families you will really step on their toes’ 
(CW2.1). Childcare workers found it difficult to address this belief with parents, and often 
capitulated by allowing unhealthy treats. Childcare managers also talked about the more 
general focus of society on healthy nutrition and physical activity. They experienced that this 
also forced them to be conscious about it. ‘You indeed notice that more and more parents 
ask questions or say, “I do not want them to participate with birthday treats.” Parents are 
very, very occupied with it and, therefore, we are also very occupied with it’ (CM5).  
Perceived Behavioural Control
All respondents commonly expressed that it is ‘in the nature’ of children to be physically 
active, and therefore, they did not perceive it as difficult to ensure that the children would 
be physically active. However, some childcare workers expressed that they felt incapable and 
insecure about having the children in a physical education room. ‘That’s just not for me, my 
nerves were in tatters, they were climbing in everything and they are so little, so you think oh 
if they fall out of it! … and then with just the two of us, that was impossible’ (CW10.2). With 
regard to healthy nutrition, all respondents felt they were capable of promoting healthy 
nutrition in children. Child preferences or dislike of certain foods were often mentioned, but 
none of the childcare workers expressed that this hindered their ability to promote healthy 
nutrition for these children. 
Environmental Facilitators and Barriers in Childcare
Physical Environment
The respondents emphasized the importance of the availability of healthy food products in 
childcare, such as fruit and vegetables, healthy spreads for sandwiches, and drinks without 
sugar or low in sugar. All facilities, except for two day-care centres, served lemonade to the 




approved or tolerated the serving of lemonade in childcare. ‘I don’t think it’s necessary to 
switch to water, they only get a little to drink, and we use a small amount of lemonade’ 
(CW6.1). This was sometimes also the result of not knowing a healthier alternative than 
lemonade. ‘Yes, lemonade we are aware of it, but what do you give them otherwise? Juice 
mixed with water?’ (CW4.1). In pre-schools, most respondents were very positive about 
the availability and variety of the fruits brought by parents. However, there were childcare 
workers who experienced that parents would often bring fruits that are on sale or no fruits 
at all, and vegetables were only sporadically available, reducing variability. In centre-based 
day care centres, the availability of food products was predominantly determined by rules 
and regulations. All childcare managers took them into account to ensure a healthy food 
environment for the children. However, energy-dense snacks such as cookies were more 
often available in these childcare institutions compared to pre-schools.  
With regard to physical activity, parents and managers in particular were satisfied with the 
possibilities. In most facilities there was an outdoor playing area, which was suitable for 
children of that age group. Often an indoor play area was also present. Parents and childcare 
managers were positive about the availability of play materials, both indoors and outdoors, 
found them age-appropriate and also stimulating for motoric development. ‘They have big 
playing areas, also inside … They can climb, they can slide, they can bike, and they can run 
… all that a child should be able to do, they can do here’ (P8). With regard to play materials, 
parents often referred positively to puzzles, painting materials and building blocks, which 
may be more related to sedentary activities. Childcare workers were more critical about the 
physical environment with regard to physical activity, compared to the other respondents. 
In particular, they experienced lack of safety, lack of challenging play materials and, more 
generally, the appearance and accessibility of the outdoor playground as barriers to be 
physically active with the children. ‘There is an outdoor playing area with a sandpit and 
‘rolling materials’, so that’s what we have. But the sandpit is small with a high border, which 
isn’t safe … there is totally nothing green or grass … They can’t climb, all they can do is ride 
a bike or scooter, that’s it’ (CW8.2). Furthermore, a lack of availability of an indoor physical 
education room and time, especially the high demands on the available time that they have 
with the children, were important barriers mentioned by the childcare workers. Several of 
them expressed a need for greater variety in play equipment to be able to promote different 
locomotor skills (e.g., climbing and balancing). They felt that with their current offer, they 
were unable to stimulate the development of these skills in children. Many childcare workers 
mentioned that they would like to have more natural elements in the outdoor playground, 
such as grass, a little garden or hills to climb on, ‘… I would say: make something with grass 




Childcare workers believed that snack-time should be a social moment spent together at the 
table. The fruit was chopped and divided, so that all children got some variety in the pieces 
of fruit on their plate. Usually, one plate was provided for two children. Childcare workers 
explained that this was a way to teach the children to share, but it could also help in letting 
children be role models to each other. The childcare workers also modelled behaviour 
themselves by using this moment to eat a piece of fruit with the children and trying to 
encourage them to try new food products. However, some less favourable practices were 
also described by the childcare workers. They were mostly related to pressuring children to 
finish their plate or take another bite, ‘we provide all children with a basic bowl [with fruit] 
which they are supposed to finish’ (CW5.1). Some childcare workers also mentioned that 
they used food as a reward: ‘So, we say, “If you eat your fruit, then you get your cookie.” In 
this way we stimulate them to eat some fruit’ (CW3.2). Influences in the social environment 
that were mentioned were predominantly parents and sometimes the community health 
service. ‘Then the community health service remarked that too much lemonade was served, 
and then we started thinking about why we actually do that’ (CM4).  
An important belief for childcare managers and workers to facilitate physical activity was 
providing a moment for the children to release their energy. They found it very important 
that the children go outside at least once a day. However, it was unclear whether this 
also happened in practice. It was mentioned that going outside was often skipped when 
there were time constraints. ‘You have to do certain activities in a certain planning, and 
these often take up some time, making that you are not able to also go outside with the 
whole bunch’ (CM3). Other barriers to providing opportunities for physical activity were 
mentioned by the childcare workers. Some facilities had to share their outdoor playground 
with a primary school, and older children would be present on the playground at the same 
time as the young children, resulting in perceived unsafe situations. Parents did not always 
take into account that the childcare workers want to go outside with the children, despite 
various weather conditions. Therefore, children were not always suitably dressed. ‘Parents 
also find it too cold too soon … “Did you go outside to play?!” is what they say, and not all 
parents are always happy about that’ (CW2.1). Both childcare managers and childcare staff 
expressed the need for an increased awareness of healthy nutrition and physical activity in 
the home setting. They believed that this would help them in stimulating healthy nutrition 
and physical activity in the childcare setting. ‘Teach parents what is healthy. There is a large 
group that thinks they know what is healthy, but maybe they can learn more, so that the 
child also better knows what is healthy’ (CM1). 
Economic Environment
The economic childcare environment was primarily discussed with the childcare managers 




budget in regard to nutrition or physical activity. For example, if there was a need for new 
play materials, they evaluated whether this fit in the budget and then purchased it. ‘If I 
think it is worth the money, then it may cost something, and I do not really care that much 
about the costs’ (CM4). Some managers mentioned that financial cuts in childcare were 
something that influenced how much they could spend on healthy nutrition and physical 
activity. Many childcare workers at the pre-schools experienced a great monetary barrier 
regarding increasing the variety in fruits or vegetables or getting new play materials. They 
did not expect their organization to be able to provide fruit and vegetables for financial 
reasons. Furthermore, they felt that they could not expect parents to bring more unusual 
fruits due to the costs. ‘You cannot force parents to bring a pineapple if that puts someone 
to great expense’ (CW6.1). As fixed play materials often have to comply with strict safety 
regulations, they are too expensive to purchase, and thus childcare workers often did not 
ask for them. ‘Often there is no money to purchase new materials such as a slide, because 
they have to comply with all those safety rules. So, we cannot just go to IKEA to buy things 
that are cheaper’ (CW5.1). On the other hand, it was stated that budgets were sufficient to 
purchase small materials that can stimulate physical activity such as chalk pieces and bottles 
for blowing bubbles. 
Political Environment
There was some variation between the locations regarding whether a nutrition-related 
policy was available. In centre-based childcare, food is provided by the organisation. 
Therefore, there was an elaborate policy around food products and drinks that are available, 
food safety, and permitted nutritional supervising practices. For pre-schools, where parents 
bring the majority of the food products for snack-time, the only policy was that the food 
products were supposed to be fruits.
The majority of all childcare locations had a policy aimed at stimulating a healthy treat for 
birthday celebrations. There was great variance in the adherence by parents to this policy and 
its implementation by childcare workers. This was partly due to the influence of the parents’ 
beliefs (perceived or real), and partly because the policy was formulated ambiguously and 
was not enforced, which makes it more a guideline. Some childcare workers expressed the 
need for a clear, strongly worded policy around birthday treats. They expected that this 
would help them in communicating it to the parents. ‘The policy does not prohibit sweets 
as a treat, it is only advised [to provide something healthy]. So, you cannot make parents 
accountable’ (CW9.3).
In general, no formal policy was formulated around physical activity. In particular, managers 
said that providing enough opportunities for physical activity is common practice for childcare 
workers and therefore does not need to be written down in formal policy. ‘At childcare we 
work a lot according to policies, protocols and rules and then I think: is it necessary for 
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physical activity? We think some things do not need to be put down in policy and are part of 
the professionalism of our childcare workers’ (CM1). The rules and regulations imposed by 
the community health services were perceived as an important barrier to physical activity. 
‘Well, a lot of things are bound to norms, a lot more than in educational institutions, and 
that limits the children’s physical activity. And we actually went over the top: watch out, look 
out, don’t do this, don’t do that, and that’s actually a very wrong development, just because 
the community health service tests us on it’(CM6). 
Cross-setting Influence of Childcare and Home Setting
The childcare managers and workers first talked about the responsibility of the parents to 
create a healthy home environment for their children. ‘So many things are being made our 
responsibility, but they come here only two or four mornings, yeah I think some things have to 
be for the parents. I do not think we have to do everything’ (CW5.1). One childcare manager 
said that to promote a healthy lifestyle in young children, you need to involve the parents. ‘If 
you only do things here [at childcare], of course you achieve something, but not everything 
so I think that is very important [to involve parents in healthy lifestyle changes]’(CM7). 
There were several ways in which an influence of the home setting was experienced. Many 
comments related to dietary habits in the home environment. For example, children were 
not used to eating at the table, arrived at childcare without having had breakfast, or lacked 
skills to bite pieces of fruit due to still being bottle-fed. Childcare managers explained that 
they got requests from parents for special treatment of their child with regard to nutrition. 
Interestingly, this was often related to healthier nutritional choices, such as parents not 
wanting their children to drink sugar-sweetened beverages or eat sweet bread toppings. 
‘There is a group of children of which the parents say, “They cannot have milk, they really 
cannot have sweets, they do not participate in birthday treats, they drink just water,” (CM5). 
Mostly, the childcare managers did not go along with such individual requests and stuck to 
their own nutrition policies. 
With regard to physical activity, a common remark was that children often arrive at childcare 
with unsuitable clothing for playing outside. ‘We really have to promote that children wear 
a jacket when it is cold weather, many do not bring a coat’ (CW8.1). Some childcare workers 
mentioned that children at their facility lacked the locomotor skills to be able to join in all 
activities. They explained this as due to a less challenging home environment with regard to 
physical activity (e.g., lack of availability of certain play materials or space).   
Although it was not the focus of this paper, the interviews with the parents also revealed 
an influence of the childcare setting on the home setting. Parents mentioned that they 
noticed that their child ate more fruit and a greater variety of fruit, due to the fact that 




here [at the pre-school] and he says ‘yum’ when he sees grapes’ (P15). However, it was 
also mentioned that going to childcare increased the intake of sugar-sweetened beverages. 
‘They get lemonade too at my home, although I limit it to one glass a day … so I actually 
think then you have already got that here [at the pre-school]. But then I give him one extra 
at home’ (P25). Some parents stated that they would rather see their child not drinking any 
sugar-sweetened beverages but took for granted what was served at the childcare facility.
Moderators
The interviewees mentioned several moderating factors, as described by the EnRG framework. 
Predominantly, demographic factors, personality factors, habit strength and awareness were 
discussed in the interviews. Ethnicity or cultural background was often mentioned. ‘You see 
that children with a different cultural background, they prefer something sweet instead of 
fruit, they are not too crazy about it, no’ (CW6.2). Age was also mentioned, more often in 
relation to physical activity. Childcare workers experienced that younger children were more 
hesitant in joining in activities. ‘If those little ones go outside, the size [of the playground] 
is already overwhelming, then you have the older children running around, they just do not 
get to playing’ (CW6.1). Socio-economic status was mentioned as a moderator, such as the 
opportunities children have at home to be physically active and develop motor skills or the 
availability of healthy food products. Regarding personality, some child characteristics were 
mentioned such as allergies and preferences. They were mostly only related to nutrition. 
‘Sometimes with little children it is quite difficult, because they are fussy with vegetables, 
for example’ (CM7). In relation to birthday treats, habit strength was mentioned. Childcare 
workers often thought that children, but even more so their parents, were used to a certain 
routine and would therefore want to stick to it. They mentioned that getting used to a new 
routine was important in accepting change. ‘Now they are used to it. They all know, the 
children too: “We do not have to bring anything. It is my birthday, and I can treat with 
those cookies [provided by the childcare facility]”’ (CW1.1). The last moderating factor that 
appeared during the interviews was awareness. Firstly, this was generally seen in the lack 
of need for change, while some factors that were described can be considered unhealthy. 
Secondly, some participants described that being aware of, for example, the content of 
certain food products helped them in making healthier decisions. 
Discussion
This study aimed to explore facilitators and barriers to healthy nutrition and physical 
activity in childcare from different perspectives (childcare managers, childcare workers 
and parents). The EnRG framework was used to identify intrapersonal and environmental 
factors influencing childcare. All respondents expressed a positive attitude towards healthy 
nutrition and physical activity in childcare. However, less healthy aspects not always 
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required attention in the respondents’ opinion. For example, the serving of sugar-sweetened 
beverages at the childcare location was approved or tolerated by all respondents. In the 
Netherlands, over half of the children consume more than two sugar-sweetened beverages 
per day [160], and schools can be an important venue for reducing sugar-sweetened beverage 
intake [161]. The majority of the respondents thought that being active is in the nature of 
young children and thus they need little encouragement to be sufficiently physically active. 
This perception may well be inaccurate, because research has shown that young children 
often do not meet physical activity guidelines, in particular for sedentariness [162-164]. Actively 
promoting physical activity by increasing awareness about low activity levels can be an 
important factor in decreasing the sedentariness of young children. 
Factors mentioned regarding the physical environment were most often related to the 
availability and variety of healthy food products and the availability of play materials and 
indoor and outdoor play space. This is comparable to other research that explored factors 
influencing nutrition and physical activity at the childcare centre [72, 73, 134, 153]. Providing more, 
particularly portable, play materials has been part of intervention studies and had a positive 
effect on children’s moderate-to-vigorous physical activity (MVPA) [95, 165]. A need for more 
natural elements in the playground was expressed to enhance its appeal to be more physically 
active. Previous research has shown the positive effects of natural elements on children’s 
physical activity, making this an important consideration for childcare interventions [166-168]. 
Exposure to new food products has been shown to be an effective strategy in helping children 
eat and like these products [169]. Changing the physical environment through providing 
healthy food products and play materials could be an effective measure to overcome the 
perceived barriers in childcare. However, there was an apparent difference in the influences 
perceived in the physical environment between the childcare managers and parents on the 
one hand and the childcare workers on the other. The childcare managers and parents were 
more positive and described the opportunities that the physical environment offered for 
healthy EBRB, while the childcare workers were more negative and described barriers, they 
felt needed to be overcome for healthy EBRB. One explanation could be that the managers 
worked at different childcare facilities where indeed the physical environment was more 
facilitating for healthy EBRB. Another explanation could be that there is a discrepancy in the 
expected role of the childcare worker regarding healthy EBRB. Studies have described that 
for physical activity childcare workers often see their role as supervising and guarding safety, 
but not actively participating in activities and that this may differ from the expected role from 
childcare managers [170, 171]. As a result, childcare workers might tend to attribute influences 
on children’s behaviour more externally, in this case the physical environment, while a 
childcare manager might rely more on the childcare worker’s behaviour (i.e., sociocultural 
environment) in relation to the opportunities in the physical environment. As one is not 
more important than the other, this underlines the combined influence of different types 




important to take into account in intervention development and implementation. A last 
explanation could be that this difference exists because the childcare managers are too far 
distanced from daily practice and, therefore, cannot accurately estimate the influence of 
the physical environment. In our sample, though, more than half of the managers also had 
experience as a childcare worker and thus may be able to understand the influence of the 
physical environment in daily practice.        
The sociocultural environment is predominantly formed by the behaviour of the childcare 
workers. Some favourable practices were described by the childcare workers (e.g. modelling 
of healthy eating), but also some unfavourable ones (e.g. using food as a reward) [75]. It 
appeared from the interviews that almost all participants agreed with how things are run 
at the childcare centre. This implies that childcare workers are not sufficiently aware of the 
practices they can use to influence the behaviour of the children, which is also supported by 
previous research [172]. This may be an important aspect to pay attention to in intervention 
development, for example when training childcare workers. Furthermore, some other 
influences on the sociocultural environment were mentioned. Parents were perceived as 
an important influence on the ability to promote healthy nutrition and physical activity in 
childcare. For example, through the clothes they let their children wear and healthy eating 
habits they teach their children at home. Aspects in the physical environment also influenced 
the behaviour of the childcare workers (e.g., available time, scheduling problems with the 
primary school), which indirectly influenced the sociocultural environment.  
Factors in the economic environment mostly concerned financial means. The economic 
environment has not been extensively studied before in the childcare setting yet. A study of 
family childcare did mention financial considerations as an influence on food choices [78, 154]. 
The high cost of healthy food is something that is often mentioned by parents, especially 
ones with a low socio-economic background [134]. This is in line with the concern expressed by 
childcare workers in the current study that it would burden the parents of the children with 
high costs to bring more unusual fruits. There was a difference noted between the childcare 
workers and managers regarding perceived economic factors for physical activity. Many 
childcare workers expressed a barrier to purchasing new play equipment due to high costs. 
Childcare managers expressed that they found it more important to know whether new 
equipment was needed than the cost of this equipment. It could be that childcare managers 
gave more social-desirable answers and in reality, are more cautious in purchasing new 
equipment. Further, this might again point towards a combined influence of different types 
of environments (the economic and physical environment). In intervention development, 




In the political environment, some distinct differences were seen. The different types of 
facilities (pre-school or centre-based day care) influenced whether an elaborate nutrition 
policy was in place. This was mostly related to whether food was provided by the facility 
or not. The lack of an institutional policy led to perceived ambiguity by the childcare 
workers, particularly relating to birthday treats. Most childcare workers felt that birthday 
treats needed to change, but they did not feel supported by their institutional policy. The 
Netherlands Nutrition Centre provides an example policy statement that many institutions 
use to formulate their own policies. The specification and translation of this example into 
institutional policy appear particularly important. Previous research confirms the positive 
influence that policies could have on EBRB of children in childcare [77]. It is important to note 
that even with policies in place, the translation of policies into childcare staff’s practices 
is still very important for the promotion of healthy EBRB in young children [77, 172]. Another 
difference was seen between nutrition and physical activity. While a nutrition policy was 
often mentioned, this was not the case for physical activity. Providing sufficient opportunities 
for physical activity (e.g., by going outside) was mostly assumed to be something that is just 
done and does not require a formal policy. This lack of a formal PA policy, which is also 
seen in other studies, is explained by the common, mistaken notion that young children are 
inherently active [173]. Policies and guidelines have the potential to support physical activity 
through increasing the quality of play times; for example, by setting structured play times 
[174]; ensuring appropriate clothing [175]; or childcare staff behaviours during play time [176]. It 
is important to take into account the often-mentioned remark in this study not to overload 
the staff with regulations and policies. This could have adverse effects, as evident from the 
regulations of the community health services that are limiting instead of promoting physical 
activity.   
Weather as a perceived barrier to physical activity is often described in the literature [69, 73, 
177]. Interestingly, in this study, weather was not always seen as a barrier by the childcare 
workers and managers. The Dutch climate is quite moderate, with few extremes compared 
to other countries. This may explain the limited perceived influence of the weather itself. 
Some care should be taken with this finding because it is not clear whether childcare workers 
really went outside in all types of weather. Some childcare workers did express weather 
as a barrier, in particular hot and sunny weather in combination with lack of shade in the 
playground, which is also in line with previous research [166, 177]. Providing shade in order to 
promote physical activity is something that is often overlooked and not part of intervention 
research. This may be a factor to take into account in future research as it may eliminate 
a perceived barrier to going outside. The childcare workers did experience a barrier if the 
clothing of the children was not suitable for going outside. This is also something seen in 




The participants in the interviews talked about moderating factors that could influence 
the effect of the facilitators and barriers for children’s EBRB. They were mostly in line with 
existing knowledge on moderating factors such as the child’s age, socio-economic status, 
cultural background and characteristics [178-181]. An interesting finding involved the possible 
influence of awareness. Several unfavourable environmental factors were described for 
which a need for change was not always expressed. This could be greatly influenced by a 
lack of awareness, for example, in relation to the use of unfavourable practices by childcare 
staff. For intervention development, it is important to take this into account and focus not 
only on ‘how’ to promote healthy children’s EBRB, but also on ‘why’. 
An important theme in the interviews was the influence of parents and the home setting 
on EBRB of children in the childcare setting. Important findings in this study were that 
childcare workers and managers both stressed the importance of involving parents and the 
home setting in the promotion of healthy behaviours in children. They felt they had limited 
opportunities (e.g., the amount of time children spent at preschool in comparison to the 
time they spent at home) to influence the lifestyle of young children. They also expressed 
perceived barriers in the childcare setting regarding nutrition behaviour and physical 
activity through the parents’ practices or environmental factors in the home setting. 
These influences of the home setting might also elicit childcare workers to knowingly use 
unfavourable practices for fear of parental reactions [182]. On the other hand, the interviews 
with parents revealed both positive and negative influences of the childcare setting on 
the home setting. These findings indicate an interaction between the childcare and home 
settings, which is hypothesised in the ecological systems perspective as the mesosystem 
[47, 48, 183]. Such a mesosystem acknowledges not only the interaction between personal 
characteristics and environmental influences, but also the interaction between different 
types of environments and between environmental settings, like the childcare and home 
settings [48]. The interaction between determinants is often underrepresented in the current 
literature on children’s EBRB [48]. Other qualitative studies have described this interaction 
between home and childcare settings [134, 135, 153], and a recent quantitative study was the first 
to show the existence of this mesosystem and its influence on child outcomes [49]. Recent 
reviews on the effectiveness of interventions do highlight the importance of this interaction 
by recommending a comprehensive, multi-component approach (i.e., combining home and 
childcare settings) in prevention interventions for childhood overweight and obesity [80, 99].
This study has some strengths and limitations that should be taken into account when 
interpreting its results. One limitation is the possibility of social desirability in the 
participants’ answers. Due to the nature of the study, it is possible that the participants did 
not describe the situation as it was, but as they would want it to be or think it should be. 
The parents in this study might not want to criticise the childcare staff at their facility due to 
their personal relationship. They may have been overly positive. Another limitation is that 
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the interviews with the parents were quite short. Therefore, it was not always possible to 
explore in depth their views on nutrition and physical activity at the childcare centre. The 
economic and political aspects were not discussed with the parents. This may have resulted 
in an underrepresentation of the parents’ opinion in this study. However, combining 
different stakeholders in this study enabled us to explore all types of environments from 
different viewpoints. The influential factors in the types of environment were also explored 
with those experiencing them directly. A last limitation is related to the generalizability of 
the results. Due to the qualitative study design and the recruitment methods, the results of 
this study may not be generalizable to other populations. Differences in childcare systems, 
nutritional and physical activity (cultural) habits, and local and national policies may influence 
the generalizability of these results. However, similar influential factors may be applicable 
in other regions as several factors found in this study overlap with previous research into 
determinants and facilitators and barriers to children’s EBRB in childcare [74, 134, 170]. With 
this study, our qualitative knowledge on influential factors has increased on the influential 
factors in different types of environments. Quantitative studies are needed to evaluate 
the robustness of these results, in particular on the existence of an interaction between 
these environments. Nonetheless, as formative research for intervention development, it is 
important to explore influential factors specifically in the context in which the intervention 
will be implemented [184]. Adaptation of interventions to their context can be pivotal in their 
implementation and sustainability [185]. 
Conclusions
The current study gave us some insight in the obesogenity of the childcare and home 
environment. Several facilitating and hindering factors were identified in all types of 
environments. The promotion of healthy EBRB in young children in childcare is something 
that is considered important by the different stakeholders. Although a need for change was 
not always expressed, opportunities for improvements in childcare to promote healthy EBRB 
in young children were revealed. An interaction between the childcare and home settings 
was recognised. Therefore, a mesosystem approach seems necessary in intervention 
development in which intervention components are aligned in both the childcare and the 





Table S3.1: Concepts and quotes illustrating the concepts identified in the interviews.
Concepts Quotations to illustrate the concepts identified
Intrapersonal factors - attitude
Importance of 
healthy living
‘Because it’s healthier for your body, that you have more energy and I just think it is good to 
start with that at a young age.’ (CW4.1)
‘As an extra they can have something [juice], but rather only water … I think that’s 
important for health reasons.’ (P20)
‘We often come and watch, and they love to play outside … they are so actively playing; it is 
nice to see.’ (P33)
‘What I particularly find important is that they go outside in nice weather, that a child can 
be a child.’ (P18)
‘So, we don’t have the rule that everyone has to be seated at the table. They are only 
toddlers, right? It should not be that this is already school-like, that children grab a puzzle, 
sit at the table, clean up and go to the next one.’ (CW8.2) 
Balance ‘You have to be able to sometimes eat something sweet and to snack a bit, you have to be 
honest in that.’ (CW3.1)
‘Well, my philosophy is that if you do not give it to children when they are young, do not let 
them experience it, they will not know how to control themselves.’ (CM1)
‘I do not think it is a problem. You see, he needs to get nice things, and he needs to get 
healthy things, there has to be a balance in it.’ (P27)  
Intrapersonal factors – Social norm
‘Not all parents are so happy with that. That is something striking: if it is cold, you do not go 
outside.’ (CW2.1)
‘What I say with the candy, but we have been doing it for ages. And we already say it [that 
healthy treats are preferred] but it does not happen, so we actually have given up on it.’ 
(CW6.2)
‘You can see that an increasing number of people are being more conscious about nutrition 
and physical activity.’ (CM6)
‘You indeed notice that more and more parents ask questions or say, “I do not want them to 
participate with birthday treats”. Parents are very, very occupied with it and, therefore, we 
are also very occupied with it.’ (CM5)
Intrapersonal factors – Perceived behavioural control
‘Besides the time constraints, you also have to comply with all sorts of guidelines. The 
Community Health Service says, “Before you eat fruit, the children have to wash their hands 
for at least 30 seconds.”’ (CW4.2)
‘You can only do that if you have a smaller group, six, seven children, max eight … Most of 
the time the groups are totally full.’ (CW8.1)
‘I do think it is very important to get advice in it. I am not clumsy, and I know a lot about 
what they do at schools. But still, I find it difficult.’ (P28)
‘But we know how to make our way in that.’ (P17)
‘No, not at all. She [child] is used to drinking water, so she likes it.’ (P16)
Environmental factors – Physical environment
Availability ‘If you see that big play area, you would think that it would fit some more [play materials], 
on the other hand you could also just organize an activity. So, it also provides opportunities.’ 
(P23)
‘We have specified timeslots and in the afternoon it is in consultation, mostly we can use it 
[indoor physical education room] … we have to adjust, and it does not always suit well with 
snack time for example.’ (CW3.2)
‘What we really encounter is challenge for the children. We can do a lot of games, but they 
also like to do something for themselves, and then you have five crappy bikes and a sandpit 
in which the sand does not get replaced and two balls. So, we do come short in relation to 
play materials.’ (CW6.1)
‘They have bikes and a sandpit what I saw. Some small play materials, and inside it is a para-
dise anyway. So, they learn with puzzles, drawings, painting, all sorts of things.’ (P13) 
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Variety ‘Well, they take a piece of fruit with them, but you see that they are very selective in what 
they take. The most things that they eat are bananas and apples, with kiwifruit it is already 
more difficult, tomatoes, oranges, tangerines. Some find it nice, and others do not, so you 
notice that there is not much variety they can choose from.’ (CW4.1)
‘They get the usual pieces, pear, apple, banana and oranges and tangerines, so this is quite 
varied already.’ (CW7.2)
‘I think that there is great variety in what they get offered from what others bring.’ (P22)
Space ‘But that is also just not possible here, because if they start running, you already have to 
warn them “be careful with the tables.”’ (CW1.1)
‘We adjusted the outside play areas, so that they [children] can be outside independently 
and play outside. Everything is fenced and safe in order to let them be outside as much as 
possible.’ (CM3)
‘I think there is enough physical activity, but I do not think there is enough space. I find it 
quite small outside, certainly for a group of sixteen children. Yes, I find it quite tight.’ (P13)





‘What we do occasionally, when we have a lot of tangerines, we let the children peel the 
tangerines.’ (CW4.1)
‘We also give a good example. If fruit is eaten, then we also eat a piece of fruit.’(CW8.2)
‘Most of the activities that we do [during circle time] is not only sitting. This morning we 
did something with colours and placed all colourful papers throughout the classroom … and 
then the children have to walk around and search for all the yellow cards.’ (CW9.2)
‘If they do not like tangerine, then I also take a piece of tangerine, and then we do it 
together. And sometimes I see that the child has it in their mouth, although he might not 
eat it. But he did chew on it and, well, then he did taste it already.’ (CW9.2)
Influences on 
practices
‘I see and I hear that we also have some childcare workers, if there is a team with some that 
just do not want to go outside, then it also does not happen.’ (CM4)
‘Indeed, they [childcare workers] like to go outside to let the children play, but with more 
structured activities, you see that particularly the older childcare workers find that more 
difficult, for example, to come up with a game.’ (CM5)
‘What we do see with playing outside is that sometimes a child is not used to it … that they 
kind of have to learn here to play outside.’ (CW2.2)
‘For example, a child enters with a sandwich in the hand, because he does not want to eat 
at home. Yes, what is not wanting to eat, he is asleep longer right? Well, that is a choice 
made, so he gets a sandwich shoved in his hand, and he is supposed to eat that here.’ 
(CW4.1)
‘Some parents ask, “Do they eat at the table?” Yes, they all sit at the table, for some parents 
that is unimaginable.’ (CW8.2)
Environmental factors – Economic environment
Childcare 
budget
‘We just do what we think is important, look if bikes are worn out, then we make sure that 
there will be new bikes.’ (CM1)
‘We just buy something if we want to have it. If we think it is a nice offer and we can really 
use it, we buy it. We do not really think in percentages and budgets.’ (CM2)
‘There is no money for a lot of things, that is the standard reply.’ (CW8.2)
‘But that is just because of the money and not because of safety.’ (CW9.2)
‘It depends, if it is not too costly, otherwise we have to request it… but if it is just something 
like that balance beam, I just get it myself.’ (CW10.1)
‘I think parents pay enough tuition, so we could provide fruit. If I look at my son who is at 





‘You cannot force parents to bring a pineapple if that puts someone to great expense.’ 
(CW6.1)
‘Like strawberries or mangos, that is more expensive fruit, and I cannot expect that from 
parents, and I will not ask for it.’ (CW10.1)
Table S3.1: Continued




Environmental factors – Political environment
Childcare 
policies
‘But from our organization there is actually only the advice to always give fruit and nothing 
about drinks.’ (CW8.1)
‘I talked about it with my manager, and I would appreciate having a policy from the 
organisation that birthday treats are no longer necessary instead of one half does it and the 
other half does not.’ (CW3.2)
‘Although it is written in the rules and although we say to parents try to think of something 
else, we do not send anyone home who still brings sweets.’ (CW4.2)
‘It is something that goes automatically if you find it important. Yes, we do not really have 
that in a policy, it is just we know … in the regular schedule there are at least two moments 
of physical activity and play. Often it is much more.’ (CM1)
‘We looked consciously at our nutrition policy, what is and is not bought at the facilities 
and ensuring the same things are done at the facilities, that birthdays are celebrated in the 





‘Because it has to be durable, it has to comply with all regulations. It cannot cause splinters, 
it has to be fixed, be closed and around it, it has to be safe.’ (CW5.2)
‘It [safety] has to be covered from all sides. That you start to notice, also for myself that you 
are sometimes afraid to do something like what if one of them slips or…’ (CW8.1)
Cross-setting influence between childcare – home setting
‘You can pick out the children who did not have breakfast immediately… that is really 
stuffing, and I think yeah this is probably the first thing you get today.’ (CW2.1)
‘Do you remember that we, when there was snow, we actually wanted to go outside with 
the children. But many do not wear shoes that are suitable or wear a winter coat … we 
really have to promote to make sure children wear a coat.’ (CW8.1)
‘We do make exceptions for parents with certain wishes… there is a group of children of 
which the parents say, “They cannot have milk, they really cannot have sweets, they do not 
participate in birthday treats, they drink just water,” and then we go with that… yes, those 
children are an exception to the rest of the group.’ (CM5)
‘It has grown in the past years, also with parents and I do it too myself at home. Then I hear 
myself talking, because we are now so aware of it, “Be careful, watch out, that makes you 
dirty.”’ (CM6) 
Moderators
Demographics ‘We have some families that are in debt restructuring, and they get a limited budget. You 
could eat healthily, but it will definitely have an influence.’ (CW4.2)
‘Yeah, that depends also [healthy treats or not], not to be judgemental, but it depends on 
the background.’ (P18)
‘What we do come across is that foreign parents, who do not speak Dutch well, so you 
cannot communicate well, that they have their own customs.’ (CW5.2)
‘There are children who eat more couscous than potatoes and, well, the couscous may be 
equally healthy, but it influences what you eat.’ (CW4.2)
‘If you have a more multi-cultural day care, then things are different with nutrition.’ (CM1)
‘It is safer to have babies and toddlers alone outside, than when there are also three- and 
four-year-olds with balls and all materials. So, that was a barrier, and we arranged our 
spaces around it.’ (CM3)
Child 
characteristics
‘That many children have problems eating, do not like everything and that because of that 
there is little variety in what is offered, that is something you clearly notice.’ (CW1.1)
‘Children do have a preference for certain things. We have those periods that we leave the 
skin on the apples, but you notice that they do not like that.’ (CW6.2)
‘We have bikes and a sandpit and then you see that children who are a little bigger or do 
not like being active that much, that they sit in the sandpit and you will say, “Come on, on 
these bikes”, but it does not happen.’ (CW5.1)
‘We actually thought that it would be one big playground, but the fence was kept in place. 
And well, you can divide it between children who are quicker and children who want to play 
more carefully.’ (CW7.1)
‘Well, they say not to bring strawberries or kiwi fruit because of allergies.’ (P28)
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Habit strength ‘I would not know what should be done differently, we have been doing it for years.’ 
(CW5.1)
‘Something that is also nice is to just give something, a little toy or something. Children 
always like that too… but it [treating with sweets] is just what they’re used to.’ (P11)
‘That is the whole lifestyle at home, they are used to it like that from growing up. That is 
something that you should change.’ (CW2.2)
Awareness ‘Sometimes I even think was that really that bad? That I only now start to realise how much 
[sugar] it actually contains.’ (CW3.2)
‘You can be proud that you are allowed to help them grow and being aware of physical 
activity and healthy nutrition is part of that.’ (CM1)
Table S3.1: Continued
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The promotion of healthy energy balance-related behaviours (EBRB) is already important 
for children at a young age. Different settings, for example childcare and home, play 
an important role in the EBRB of young children. Further, factors in different types of 
environment (e.g., physical, sociocultural and political) influence their behaviours. SuperFIT 
(Systems of Underprivileged Pre-schoolers in their home and preschool EnviRonment: 
Family Intervention Trial) is a comprehensive, integrated intervention approach for 
2–4-year-old children. This paper describes the development and design of the evaluation 
of SuperFIT. The SuperFIT intervention approach consists of preschool-based, family-based, 
and community-based components. Intervention activities aimed at changing the physical, 
sociocultural and political environments in each setting and establishing an increased 
alignment between the settings. A quasi-experimental design was adopted with twelve 
intervention and nine control preschools to evaluate effectiveness. The primary outcomes 
were Body Mass Index (BMI) z-scores (objectively assessed height and weight), dietary 
intake (24 h recall), and physical activity (accelerometer) of the children. Further, the effects 
on the nutrition- and physical activity-related practices of preschool teachers and parents 
were evaluated (questionnaires). Intervention effectiveness was evaluated using linear 
mixed models. Process evaluation was performed using mixed methods; both quantitative 
(questionnaires) and qualitative (observations and in-depth interviews) measures were 
used. The comprehensive, integrated approach of SuperFIT is expected to support healthy 





Childhood overweight and obesity remain an important public health problem, with a 
continued expected rise in prevalence in the coming years [146]. In the Netherlands, around 
8% of 2-year olds are overweight, and this increases for 4-year olds to 9.1% for boys and 
16.3% for girls [5]. It is known that childhood overweight and obesity are likely to track 
into adulthood [8]. Furthermore, changes in weight status between the age of 2 and 6 
years appear to be most predictive for adult overweight [7]. Overweight and obesity are 
associated with chronic diseases such as diabetes type 2 and cardiovascular diseases, and 
psychosocial problems that can occur already during childhood [2, 3]. This is predominantly 
the result of unfavourable energy balance-related behaviours (EBRB), such as a high intake 
of energy-dense food and drinks, low levels of physical activity (PA), and high levels of 
sedentary behaviour (SB) [11]. Family socioeconomic status and neighbourhood deprivation 
are important determinants of overweight and obesity [179, 186]. In order to prevent childhood 
overweight and obesity, the promotion of healthy nutrition and PA in young children is 
essential, particularly in high-risk groups [13, 187].
SuperFIT (Systems of Underprivileged Pre-schoolers in their home and preschool 
EnviRonment: Family Intervention Trial) was developed as a comprehensive, integrated 
intervention approach to promote healthy EBRB in young children (2–4 years old). It is 
based on three main principles. The first one involves a combined focus on nutrition and 
PA. Childhood obesity, as well as EBRB, are often the result of a complex interplay between 
nutrition and PA behaviour [11]. Furthermore, unhealthy nutrition and PA habits often cluster 
within the same children [91, 136]. Young children are often highly sedentary, with limited 
physical activity [20, 22, 167]. They already show unhealthy dietary patterns, and even those with 
healthier dietary patterns do not always comply with nutritional guidelines [28, 188]. In general, 
adherence to dietary guidelines is low, especially for vegetable and fruit intake, sugar intake 
and total energy intake [29-31]. Therefore, SuperFIT primarily focusses on increasing fruit 
and vegetable consumption, decreasing unhealthy snack consumption, increasing water 
consumption, increasing PA, and decreasing sedentary behaviour.
The second principle highlights the multi-setting approach, as it targets the childcare, home, 
and community settings. Children’s EBRB are influenced within different (micro-)systems 
[86]. In countries belonging to the Organization for Economic Co-operation and Development 
(OECD), a majority of young children are partially cared for in formal childcare [60]. The 
childcare setting is therefore an important micro-setting related to children’s EBRB, along 
with the home setting [62, 73, 189, 190]. From a systems perspective, it is important to ensure the 
alignment of these different micro-settings, in order to induce synergetic effects [47, 48].
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The childcare setting is regarded as promising for the implementation of interventions 
to promote healthy child EBRB [13]. Evaluations of these interventions have shown their 
potential to affect EBRB and weight-related outcomes positively [79, 81, 95, 99]. Interventions 
have been implemented in the home setting with positive effects on the children’s EBRB [55, 
191]. While the integration of childcare and home settings has been increasingly recognized 
as supporting intervention effectiveness [58, 99], the results of integrating childcare-based and 
family-based interventions have been inconclusive [80, 191]. This may mainly be attributed to the 
type of parental involvement, with direct (or active) involvement (e.g., parents’ attendance 
at training or educational sessions) being more supportive of changes in their children’s 
behaviour [58]. The intensity of parental involvement may be influential, with more intensity 
being supportive of intervention effectiveness [58]. The inclusion of a community setting has 
also been shown to be supportive of the prevention of childhood overweight and obesity, 
particularly when combined in a multi-setting approach [192]. The community can contribute 
by, for example, increasing access to PA opportunities [125]. Establishing connections and 
cooperation with community partners increases the sustainability of changes [193].
The third principle focuses on the integration of different types of environments in the 
SuperFIT approach. Socio-ecological models underline the influence of determinants of 
EBRB in the environment [39, 86]. Crucial determinants of excessive weight gain in toddlers 
can be identified in the sociocultural environment (e.g., parenting style and nutritional 
and PA-related parenting practices [50, 75, 194]), physical environment (e.g., availability of play 
materials, play space and healthy food products [72, 167, 169]), economic environment (e.g., 
costs of food products [133, 134]), and political environment (e.g., formulating clear policies in 
childcare [77]) [42]. In addition, socio-ecological models suggest an interaction between these 
different types of environments [48, 86]. For example, the effects of changes in the physical 
environment may be moderated by changes in the sociocultural environment, and similarly 
for any other combination of environments [48, 86]. Therefore, it is important to take into 
account the different types of environments in intervention development. The SuperFIT 
approach aims to integrate changes in specifically the physical, sociocultural and political 
environments, because they are the most changeable types of environments within the 
three settings (childcare, home, community) [42].
The SuperFIT approach assumes that the incorporation of these principles within intervention 
strategies will result in greater effects to prevent overweight and obesity in young children 
[48]. The childcare setting is considered the primary one, particularly due to its possible 
point of entry. The SuperFIT approach is not a pre-specified intervention programme but 
is adaptable to the individual situations of childcare organizations. Intervention efforts are 
therefore focused on the aspects requiring change. The aim of the SuperFIT approach is 
to improve the EBRB of 2–4-year-old children and prevent overweight and obesity. It is 




behaviour. Further, it is expected that the SuperFIT approach will increase the intake of 
fruit and vegetables, and water, and decrease the intake of unhealthy snacks and sugar-
sweetened beverages. For Body Mass Index (BMI) z-score, it is expected that the SuperFIT 
approach will help young children to maintain or achieve a healthy BMI z-score.
The SuperFIT approach, as implemented in a pilot region, will be evaluated through an effect 
and process evaluation. The aim of the effect evaluation is to assess its effectiveness on the 
BMI z-score, PA, sedentary behaviour and dietary intake (primary outcomes) of children 
aged 2–4 years old from disadvantaged families in the Netherlands. In order to do so, a 
quasi-experimental design will be adopted, and the intervention group will be compared to 
a control group that does not receive the SuperFIT intervention approach. Changes in the 
sociocultural environment (i.e., nutritional and PA-related practices of preschool teachers 
and parents) and the physical environment will also be assessed. The aim of the process 
evaluation will be to gain insight into the processes supporting the development and 
implementation of SuperFIT. This will be used to better understand the results of the effect 
evaluation and support their interpretation. The current paper describes the content of the 
SuperFIT approach in the pilot region and the research protocol concerning the evaluation.
Materials and Methods
Study Design
For the evaluation of SuperFIT, the RE-AIM (Reach, Effectiveness, Adoption, Implementation, 
and Maintenance) framework will be used as a guide [195]. A mixed methods design 
will be used for the evaluation. In order to assess the effectiveness of SuperFIT, a quasi-
experimental research design will be adopted. In addition, process evaluation using 
qualitative and quantitative research methods will be performed to evaluate Reach, 
Adoption, Implementation and Maintenance, in addition to Effectiveness. The SPIRIT 
(Standard Protocol Items: Recommendations for Intervention Trials) was used as guideline 
to draft the study protocol (see supplementary material) [196].
Study Setting
In the Netherlands, formal centre-based childcare takes two forms. First, day-care centres 
provide full-day childcare [155], which children aged 0–4 years old can attend. Second, 
preschools provide half-day childcare with the specific goal to prepare 2–4-year-old children 
in a playful way for primary school [155]. Parents can receive a general childcare benefit for 
formal childcare from the government, based on their working hours and income [156]. The 
SuperFIT approach was implemented at preschools in the pilot region because they have a 
broader reach compared to day-care centres. Children with language or socio-emotional 
developmental delays, for example, can be referred to preschools to undergo a program to 
alleviate these delays [197]. This results in the inclusion of vulnerable groups. Day-care centres 
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are mostly used by families with working parents and higher incomes, which would result in 
a restricted sample [198].
The Intervention
SuperFIT was developed in a partnership with the preschool organization in the pilot region, 
a local PA-providing organization, and health promotion experts. A steering committee 
of stakeholders, including the municipality, community health service and youth health 
care agency, were consulted during the process of development and implementation. As 
formative research for the intervention development, a needs assessment was performed 
among preschool teachers and parents of the target population [133]. The theory and 
evidence-based knowledge from the health promotion experts, practice-based knowledge 
of the partners, and the input of the formative research were used to develop the different 
intervention components and strategies. During the implementation, a continuous process 
of co-creation, feedback and adaptations was adopted to develop the SuperFIT approach. 
The focus was to select strategies that could be considered add-in as opposed to add-
ons. In other words, SuperFIT was designed to be integrated into daily routines as much 
as possible, rather than demanding additional activities to daily routines (e.g., additional 
physical education classes). Furthermore, intervention strategies were developed in such a 
way that there was a high adaptability to the specific situation of preschool teachers in their 
daily work.
Preschool-Based Component
The preschool-based component of SuperFIT aimed at changes in its sociocultural, physical 
and political environments. The sociocultural environment was operationalised as the 
nutritional and PA-related practices of the preschool teachers. Different strategies were 
applied to promote healthy practices. First, an inspirational session was organized for the 
preschool teachers with a well-known Dutch professional in the field of school-based PA. 
Second, three 2 h, off-the-job training sessions were provided for the preschool teachers 
[199]. All training sessions consisted of three sub-sessions led by an expert on the following 
topics: PA and related practices at the preschool; nutrition and related practices at the 
preschool; and positive child-rearing style. Preschool teachers got the opportunity to choose 
which of the sub-sessions they would attend based on their personal learning goals. At least 
one teacher of each preschool was expected to attend each sub-session, so that all themes 
would be covered within one preschool. The sessions were highly interactive and promoted 
an exchange of experiences between the attendees. Third, an on-the-job coaching session 
was provided by a PA and health coach after all off-the-job training [200]. Lastly, to support the 
preschool teachers at the workplace, PA and nutrition cards were developed. They contain 
easy-to-perform PA games and nutrition-related activities that fit with the current learning 





The physical environment was defined as ‘what is available at the preschool’ [42]. For PA, the 
strategies focused on increasing the availability of play materials. All preschools received 
a box with general PA-promoting play materials. These materials were aligned with the PA 
cards to enable all preschools to perform the activities described on the cards. The box 
contained a variety of materials that could promote PA both indoors and outdoors, such as 
bean bags, hoops, balls, sidewalk chalk, and clothespins [201]. In addition, an assessment of 
preschool-specific needs for materials was performed in order to provide these additional 
materials (e.g., stepping-stones or foam blocks).
Regarding nutrition, the strategies focused on increasing the variety and availability of 
fruit and vegetables during snack time and providing general nutrition-related materials 
[28]. A local greengrocer supplied unfamiliar fruits or vegetables (e.g., cherries, raspberries, 
avocado, celery) to increase the variety of fruits and vegetables. This supplemented the 
fruits that the children would bring to the preschool from home and was available every day. 
The supplied fruits or vegetables were similar during the two weeks to increase repeated 
exposure of the children to each new product [169, 202]. The general nutrition-related materials 
were part of the general box, with play materials, and were matched with nutrition-related 
cards. Materials included a water tap, fruit and vegetable toys, nutrition-related story books, 
and materials to involve children in preparing foods. Preschool teachers could also express 
the need for specific nutrition-related materials (e.g., a blender) to supplement the general 
materials that were delivered.
The political environment was defined as ‘the institutional policies related to nutrition and 
PA’ [42]. The strategies of SuperFIT focused on updating the nutrition policy and initiating the 
development of a PA policy, as this was not yet in place. Particular subjects of interest for 
the nutrition policy were the availability of water and healthy treats and preschool teacher 
practices. The PA policy was formulated to provide recommendations on the amount of 
time at childcare that should be spent active. It was intended to provide guidelines around 
safe play, particularly in a physical education room.
Family-Based Component
For families of the children in the participating preschools, a family-based component was 
developed within the SuperFIT partnership. The formative research was used as a guide, but 
parents were not actively involved in its development. The aim was to use fun family activities 
to help families integrate healthy nutrition and PA into their normal life. Fathers, mothers, 
siblings, grandparents, uncles and aunts were all welcome to join. The family sessions were 
characterised by fun activities for the whole family that concerned PA and nutrition. This 
included, for example, activity games that could be easily translated to the home setting, 
tasting sessions of new fruits and vegetables, and making healthy treats. To be able to address 
the influences of the different types of environments on nutrition and PA (e.g., nutritional 
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and PA-related parenting practices, availability of (un)healthy food products, rules around 
screen time), caregiver-only sessions were held in addition to the family sessions. Lifestyle 
Triple P seminars [203] were given by a trained Triple P provider. The sessions were highly 
interactive, enabling caregivers to share their experiences, solutions and ideas. Three 1.5 h 
caregiver-only sessions were provided. Three rounds of the family-based component were 
organized. In the first round, four, one-hour family sessions were organized. Together with 
the caregiver-only sessions, a total of seven sessions were delivered. However, parents and 
implementers indicated that this was too demanding. Therefore, in the second and third 
rounds, a total of five sessions were organized, three caregiver-only sessions and two family 
sessions. During the caregiver-only sessions, the implementers organized activities relating 
to PA and nutrition for the children. For younger siblings who were unable to participate in 
the sessions, childcare was available.
Community Component
The community component was based on PA and healthy nutrition initiatives that were 
already available in the intervention region. The aim was to improve linkages between 
different organisations and increase publicity about PA opportunities available within the 
community. Therefore, a social map showing sports organizations, playgrounds and a petting 
zoo was developed and distributed within the community.
Planning
The intervention activities of the preschool component started in April 2017. The first off-
the-job training took place in May 2017, followed by an on-the-job coaching. The second 
and third off-the-job trainings took place after the summer holidays in September 2017, 
each training followed by an on-the-job coaching. The box with general play materials was 
available for the preschools after the first off-the-job training. The delivery of supplementary 
fruits and vegetables was started in May 2017 and lasted until May 2018. The first round 
of the family-based component started in May 2017, the second round in September 2017, 
and the third round in January 2018.
Participants
A convenience sample of intervention preschools was recruited from a childcare organization 
in an urban municipality in Limburg (the Netherlands), based on the socio-economic status 
(SES) of their neighbourhood. Preschools could participate if they were located in the low-
SES neighbourhoods of the pilot region. SES was based on the 2014 values of the Netherlands 
Institute for Social Research (SCP), with a negative score indicating a low SES [204]. Together 
with the management of the childcare organization, eligible preschools were selected. No 
other inclusion or exclusion criteria were applied. In total, twelve preschools participated in 
SuperFIT. Control preschools were selected in another urban area in Limburg in the south of 




collaborated, and a total of nine preschools participated as a control group. Due to the 
nature of the project, no randomization was performed. The Maastricht University Medical 
Centre, Medical Ethics Committee reviewed and approved this study (METC163022/ NL 
58061.068.16), and the trial was prospectively registered (Clinicaltrials.gov, NCT03021980).
Children attending the participating preschools were eligible for inclusion. Additional 
inclusion criteria were: (1) at least one parent had to be able to understand Dutch, and 
(2) both parents signed the informed consent. Written information about the SuperFIT 
project was sent to each preschool to hand out to all parents with children attending 
that preschool. This information leaflet also informed the parents of the family-based 
component. Two weeks later, a researcher visited the preschool to explain SuperFIT verbally, 
starting with a kick-off event organised by the SuperFIT partnership. During that time, the 
parents were able to ask for additional information and hand in their informed consent 
for participation in the preschool-based component research and, additionally, the family-
based component. During the course of SuperFIT, additional recruitment efforts were made 
to increase participation in the family-based component. First, parents of the participating 
preschools were informed through newsletters of the new rounds starting the family-based 
components. Second, parents in other preschools in the pilot region were informed about 
the family-based component and invited to participate.
All preschool teachers working at the participating preschools were part of the target 
population of SuperFIT as intermediaries for child EBRB. They were informed about 
SuperFIT by the childcare organisation during the development phase. Written information 
about SuperFIT was also sent to them. Two weeks later, a researcher visited the preschool 
to explain SuperFIT verbally, and the preschool teachers were able to provide their informed 
consent at that time.
Data Collection
For the effect evaluation, baseline measurements were performed before the start of the 
intervention, from January until April 2017. In the control group, baseline measurements 
were performed from January until July 2017. Follow-up measurements took place in 
November/December 2017 (first follow-up) and May/June 2018 (final follow-up). In 
order to reduce the participant burden, the data collection was aligned with intervention 
participation. This means that more elaborate data were collected for participants in the 
family-based component compared to participants in the preschool-based component or 
control group.
For the process evaluation, data were collected continuously during the implementation 
period. Qualitative and quantitative data will be entered, cleaned, coded and analysed from 
Chapter 4
92
July 2018 until July 2020. Figure 4.1 shows the planning of the research and implementation 
of SuperFIT.
Figure 4.1. Planning of the implementation and evaluation of SuperFIT (Systems of Underprivileged Pre-schoolers 
in their home and preschool EnviRonment: Family Intervention Trial). *Parental questionnaires measured 
demographics, nutritional and physical-activity-related practices, family health climate and physical home 




A trained member of the research team will assess the weight, height and waist circumference 
of the children, using a standardized protocol. Standing height will be measured to the nearest 
decimal in centimetres (cm) using the Seca© 213 stadiometer (Seca, Hamburg, Germany), 
with light clothing and without shoes. Weight will be measured to the nearest decimal in 
kilograms (kg) using the Seca© Clara 803 (Seca, Hamburg, Germany), digital weighing scale. 




be measured using the Seca© 201 (Seca, Hamburg, Germany), measuring tape. Only a thin 
vest or t-shirt between the measuring tape and skin will be allowed. A single measurement 
will be performed to assess height, weight and waist circumference. Anything unusual 
occurring during the measurements, such as not wanting to take off shoes or wearing heavy 
clothing, will be recorded to adjust for it during analysis. Height and weight measurements 
will be used to calculate BMI, which will be converted to a BMI z-score, adjusted for age and 
gender using a Dutch reference population (the Fifth Growth Study) [5].
Similar anthropometric measurements will be performed on one of the parents of each family 
participating in the family-based component, using the same protocol and measurement 
instruments. Weight and height measurements will be used to calculate BMI.
Dietary Intake
The children’s dietary intake will be measured both at home and at the preschool. A 24 h 
dietary telephone recall will be conducted to assess dietary intake at home. Researchers and 
research assistants will be trained in following a dietary recall protocol and entering data 
in the Blaise© software (version 4.8.4.1767 (Statistics Netherlands (CBS), The Hague, the 
Netherlands)). Phone calls will be done in the evening adopting a structured protocol that 
divides a day into seven chronological eating moments: yesterday’s evening snack(s), today’s 
breakfast, morning snack(s), lunch, afternoon snack(s), dinner and evening snack(s). Parents 
will be asked to report food products consumed, starting with yesterday’s evening snack(s). 
Fruit, vegetables and snacks will be the major focus of the dietary recall. This meant that 
snacking moments were explored in detail, while the questions about main meals focused 
on fruits, vegetables and beverages only.
Details of each product will be requested, such as the kind, portion size, amount and 
preparation technique. Probing questions (e.g., did he/she drink something during dinner? 
Was this regular soda or diet soda?) will be used as memory cues to help parents record 
all products, including product details. Blaise© (version 4.8.4.1767 (Statistics Netherlands 
(CBS), The Hague, the Netherlands)), a system used to administer computer-controlled 
questionnaires, will serve as the data entry software and contain child products (e.g., candy, 
fruit drinks) and child portion sizes (e.g., segments of fruit and a sippy cup) to match a child’s 
diet. It also will provide an ‘unknown’ option, an ‘other’ option and a comment section 
whenever the existing codes will not match. These will be recoded into existing or new 
product codes later in the process. Blaise was connected to The Dutch Food Composition 
Database, version 2016/5.0 (National Institute for Public Health and the Environment 
(RIVM), Bilthoven, the Netherlands) to assess nutrient composition.
At the preschool, the children’s dietary intake will be assessed using a dietary journal [28]. 
The teachers will record the intake of each child on a predefined list of the most commonly 
Chapter 4
94
consumed food products and beverages at the preschool. Additional blank spaces will be 
available for any other food products consumed. Consumption will be recorded in number 
of units most common for the food product (e.g., parts for fruits/vegetables, pieces for 
sweets, cups for beverages).
For families participating in the family-based component, a short food frequency 
questionnaire on fruits/vegetables, sweets and snacks, and beverages will be part of the 
measurement diary, which will be provided with the accelerometer, to assess parental 
dietary intake.
Physical Activity and Sedentary Behaviour
Children’s PA and sedentary behaviour (SB) will be assessed using Actigraph GT3X+ 
(Actigraph, Pensacola, FL, USA) accelerometers, applying an adjusted wearing protocol [205]. 
Accelerometers will be placed on the right hip using an elastic belt. Children will wear the 
accelerometers for eight consecutive days during waking hours. Instructions will be given 
to remove the accelerometer for activities involving water such as bathing, showering 
and swimming. Parents will be provided with a measurements diary to record wear-time 
particularities, preschool attendance, and attendance at other childcare facilities.
PA and SB of one parent of the families participating in the family-based component will 
be assessed using Actigraph GT3X+ (Actigraph, Pensacola, FL, USA) accelerometers. The 
measurement protocol for the children also will apply to their parents.
Questionnaires
The preschool teachers will be asked to complete a questionnaire on demographic variables 
and nutritional and PA-related practices (Child-care Food and Activity Practices Questionnaire, 
CFAPQ) [206]. All parents will be asked to fill out a questionnaire on demographics and other 
background variables. The parents of children in the family component will be additionally 
asked to fill out a questionnaire on nutritional and PA-related practices (Pre-schooler 
Physical Activity Parenting Practices questionnaire (PPAPP) [207], and Comprehensive Feeding 
Practices Questionnaire (CFPQ) [208]), family health climate (Family Health Climate Scale [209]), 
and physical home environment, based on the Environment and Policy Assessment and 
Observation-Self Report (EPAO_SR) [210]).
Preschool Physical Environment
Questions from the Environment and Policy Assessment and Observation instrument (EPAO) 
[211] related to the physical environment will be adapted to the Dutch setting and will be 
used to assess the physical preschool environment. A trained researcher will observe each 





The process evaluation will be conducted to gain insight into the reach, adoption, 
implementation and maintenance of SuperFIT, using both quantitative and qualitative 
measurements. Preschool teachers and parents in the intervention group will be asked 
questions about their appreciation of SuperFIT in the follow-up questionnaires. Observations 
will be done at the preschool locations to assess implementation fidelity, change in daily 
activities, and the social and physical environment at the preschool. The observations were 
done in one morning, twice during implementation (September/October 2017 and April 
2018) and once after implementation (September 2018).
In-depth semi-structured interviews were performed with the preschool teachers, parents, 
management, and implementers on several occasions during or following implementation. 
In June and July 2017, in-depth interviews were held with the preschool teachers, focusing 
on development and implementation. These interviews were also used to adapt the 
intervention strategies that were still to come.
In February and March 2018, in-depth interviews with the preschool teachers were held to 
gain insight into their experiences with SuperFIT, such as its strengths and limitations, and 
the facilitators and barriers of integrating SuperFIT into daily practice. Finally, in October 
and November 2018, in-depth interviews were held with preschool teachers, management 
and implementers that focused on the maintenance of SuperFIT within their organisation. 
After each round of the family-based component, in-depth interviews were held with the 
participating parents on their experiences, strengths and limitations, and changes that may 
have occurred as a result of their participation.
All intervention activities were observed using a free-form protocol to record any aspects 
occurring during the activities and give a general impression of the intervention activity. 
Attendance at the intervention activities was recorded in order to evaluate reach.
Data Analysis
Quantitative continuous variables will be presented as means and standard deviations. 
Categorical data will be presented by percentages of participants in each of the possible 
categories. Baseline characteristics and outcome values will be analysed for differences 
between the groups, using analysis of variance (ANOVA) for continuous variables and chi-
square tests for categorical variables. The effects of SuperFIT will be analysed using linear 
mixed models with child and preschool levels in order to correct for repeated measurements 
and group effects. Known potentially relevant confounders will be taken into account based 
on the literature and/or differences in baseline characteristics. All analyses will be performed 
using SPSS version 25.0 (IBM Corp, Armonk, NY, USA).
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Qualitative data of the interviews will be audio-recorded and transcribed verbatim. Interview 
transcripts will be coded by themes and concepts using NVivo version 11 (QSR International, 
Doncaster, Victoria, Australia).
Sample Size
An a priori sample size calculation was performed based on the BMI z-score. For the 
preschool-based component, the expected difference between the intervention and control 
condition was 0.10 BMI points [98]. Given a power of 0.90 and α < 0.05, a sample of 115 
children in each group was required to detect this difference. Correcting for the potential 
nesting of effects within a preschool, considering an intraclass correlation of 0.0006, which 
corresponds to a design effect of 1.23, a total of 142 children should be included. Taking 
into account an attrition rate of 20%, 171 children should be included in each study group, 
resulting in 342 children.
For the family-based component, the expected difference between the intervention and 
control group is 0.30 BMI z-points [98]. Taking into account a power of 0.90 and α < 0.05, a 
sample of 38 families is required. Adjusting for an attrition rate of 30% a total of 50 families 
is the target for inclusion in the family-based component.
Recruitment for this study was done between January and April 2017 for the intervention 
group and between January and July 2017 for the control group. A flow diagram of 
participation is shown in Figure 4.2. Parents of 23.9% of the children attending intervention 
preschools agreed to participate in the preschool component, 41.0% of these parents also 
agreed to participate in the family-based component, and 26.7% of parents of children in 
the control preschools agreed to participate. Of the preschool teachers, 91.4% from the 




As the a priori calculated sample size was not reached, an additional power calculation was 
conducted. Based on the sample size (intervention N = 99; control N = 92), a difference of 0.19 
BMI z- points can be detected, which seems attainable based on the available evidence [80, 98]. 
The calculations are based on the same assumptions of the a priori sample size calculation. 
In addition, an increase of 1.44% of time in moderate-to-vigorous physical activity (MVPA) 
per day (corresponding to 8.91 min per day), 0.33 instances of fruit consumption per day, 
0.26 instances of vegetable consumption per day, and 0.57 instances of water consumption 
per day can be detected. A decrease of 0.52 instances of sugar-sweetened beverages 
consumption per day and 0.61 instances of snack consumption per day can be detected. 
These differences also seem attainable based on the available evidence [201, 212].
Discussion
This study protocol describes the design of the effect and process evaluation of SuperFIT, a 
comprehensive, integrated intervention approach. It aims at affecting the children’s EBRB 
through changes in multiple types of environments and aligning these changes in the 
preschool, home and community settings. In particular, targeting both the preschool and the 
home settings may be important for intervention effectiveness, as socio-ecological theories 
and research describe an interplay between them [47-49]. Intervention research has shown 
that incorporating a parental component in childcare-based interventions may be essential 
Figure 4.2. Flow diagram of the participants of SuperFIT.
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for intervention effectiveness [79, 99]. Furthermore, not targeting single behaviours or types 
of environment in isolation, but rather taking into account the complexity of childhood 
overweight and obesity was expected to be supportive of effects on children’s EBRB and 
weight-related outcomes [79].
SuperFIT was developed in close collaboration between practice professionals and health 
promotion experts, in co-creation with the target group. This enhanced its applicability and 
usability [185], and a rigid evaluation of the program was ensured [213]. The SuperFIT approach 
was developed to be adaptable to the specific situation of a childcare organization and 
location, which may foster sustainability [214]. It also contains elements (e.g., on-the-job 
coaching) that directly assist childcare workers in its application in the context of their daily 
practice, and therefore stimulates implementation [215]. The extensive process evaluation 
will study these factors and try to understand the changes that occur within the system that 
may or may not lead to effects from the SuperFIT approach [216, 217].
The effect evaluation was done using objective measurements where possible (i.e., 
accelerometer data, height and weight measures), valid measurement of dietary intake (24 
h recall), and validated questionnaires (practices). One limitation of the study may be the 
quasi-experimental design, without randomisation. Convenience samples of the preschools 
were used, which may have introduced selection bias. However, in intervention research, it 
is important to find a balance between internal (i.e., rigorous research designs) and external 
(i.e., generalizability) validity [218]. For the evaluation of the SuperFIT approach, the current 
study design was considered most appropriate for achieving this balance.
Conclusion
SuperFIT is a multi-component, integrated intervention that aims to promote healthy EBRB 
in young children through aligning the childcare and home settings with regard to physical 
activity and healthy nutrition. A rigid effect and process evaluation will provide insight on 
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Abstract
SuperFIT is a comprehensive, integrated intervention approach aimed at promoting healthy 
energy balance-related behaviours in 2- to 4-year-old children in the preschool and home 
settings. A quasi-experimental research design was adopted to evaluate the effects of 
SuperFIT on physical activity (PA), sedentary behaviour (SB) and Body Mass Index (BMI) 
z-score. Children could participate in the preschool-based and family-based component (full 
intervention) or only in the preschool-based component (partial intervention). Children’s PA 
levels and SB were assessed with accelerometers and observations, and height and weight 
were measured for the BMI z-score. Measurements were performed at baseline and two 
follow-up time points. Effectiveness was evaluated using linear mixed-model analyses, 
correcting for relevant covariates. Healthy changes in PA levels occurred within all study 
groups over time. No significant differences were found in overall PA levels between the 
intervention groups and control group at both follow-ups. Nevertheless, sedentary behaviour 
decreased more in the full intervention group (effect size (ES): −0.62), and moderate-to-
vigorous PA (ES: 0.85) and counts per minute (ES: 0.45) increased more compared to the 
control group on preschool days at the first follow-up. No effects were found for BMI z-score. 
The integrated approach of SuperFIT may induce changes in PA of young children, although 





Regular and sufficient physical activity (PA) is an important contributor to the physical health 
and psychosocial well-being of children [15, 219]. Early childhood is an important period for 
developing healthy habits, such as participating in PA, and PA habits are known to track 
from childhood into adulthood [13, 14]. PA at a young age is also essential for the development 
of fundamental motor skills, which in turn is predictive for PA at an older age [139]. However, 
research has shown that young children are not getting enough daily PA, plus their daily 
movement patterns are characterized by large amounts of sedentariness [20-22, 220].
A lack of PA in combination with high sedentariness and unhealthy nutrition is associated 
with childhood overweight and obesity [3, 11]. These are continuing important public health 
problems with a prevalence that is expected to rise even further [146]. In the Netherlands, 
around 8% of 2-year-old children are overweight or obese and this prevalence increases with 
age [5]. Overweight and obesity are related to various health issues in both childhood and 
adulthood [1, 2]. Promoting PA in young children is therefore crucial to supporting children’s 
healthy lifestyles and health.
The home setting exerts an important influence on the behaviour of young children. 
Not only is parental PA behaviour related to child PA [221], parental support and family 
characteristics are also related to PA [222]. The use of supportive parenting practices may 
promote PA among children [223]. In addition, many young children are enrolled in Early Care 
and Education (ECE), which increases with age (from ~33% for 0–2-year-olds to ~80% for 
3-year-olds) [60]. The ECE setting has been both positively and negatively associated with PA 
in young children in different studies [69, 70]. In general, children spend much time sedentary 
and little time in PA in the ECE setting [68]. Educator-related factors (e.g., activity-related 
practices and presence), physical environment-related factors (e.g., outdoor play area and 
larger play spaces), and organization-related factors (e.g., provision of active opportunities) 
influence PA within the ECE setting [71]. Other factors are thought to be related to children’s 
PA, although the evidence is less conclusive, such as the availability of portable or fixed play 
materials, educator training, and indoor play space [71]. The ECE setting is considered an 
essential and promising one for interventions in order to improve children’s PA [224]. 
Systems theory suggests that it is important to take into account both the ECE and home 
settings when intervening to promote healthy behaviour [47, 86]. Furthermore, aligning 
important micro-settings towards more supportive environments for healthy behaviour may 
result in synergistic effects [48]. Research has already shown that this combination of ECE 
and home is more effective in preventing childhood overweight and obesity than targeting 
just one setting, although the relationship with behaviour is less clear [79, 99]. On the other 
hand, it has been found that inconsistencies between the ECE and home settings are related 
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to less physical activity in young children [49]. Including the community setting and creating a 
health-supporting community may also support intervention effectiveness as this may foster 
sustainable change [193].
Interventions tend to focus on single settings or single aspects of childhood overweight and 
obesity and as a result may lack comprehensiveness. Therefore, SuperFIT was developed 
as a comprehensive, integrated intervention approach in the ECE and home settings in the 
Netherlands. It takes into account the interaction between settings and the complexity 
of the childhood overweight and obesity problem. It primarily aims to increase physical 
activity levels, decrease sedentary behaviour and increase healthy nutrition behaviour (e.g., 
drinking water and eating fruits and vegetables) of young children through changes in the 
sociocultural environment (i.e., use of supportive physical activity and nutrition-related 
practices by preschool teachers and parents) and physical environment (i.e., availability 
of space, play materials, healthy foods). Through these behavioural changes, SuperFIT 
also aims to prevent childhood overweight and obesity. The current study evaluated the 
effectiveness of SuperFIT on child physical activity, sedentary behaviour and Body Mass 
Index (BMI) z-score. We hypothesize that SuperFIT will increase the levels of physical activity 
and decrease the levels of sedentary behaviour in young children compared to the control 
group. In addition, we hypothesize that SuperFIT will help children maintain or achieve a 
healthy BMI z-score. Finally, we hypothesize that the combination of the preschool and 
home setting will lead to synergy, increasing intervention effectiveness.
Materials and Methods
A protocol with a detailed description of the SuperFIT intervention and evaluation can be 
found elsewhere [225].
Study Design
In the Netherlands, ECE consists of two forms. In one, day-care centres provide full-day 
childcare [155], which children aged 0- to 4-years old can attend. In another, preschools 
provide half-day childcare with a specific goal to prepare children in a playful way for primary 
school [155]. Children aged 2- to 4-years-old can attend preschools. Parents can receive a 
general childcare benefit for both of these forms of ECE from the government, based on 
their working hours and income [156]. ECE centres have a large reach as children with, for 
example, language or socio-emotional developmental delays can be referred to ECE to enter 
a program to catch up on these delays [197]. SuperFIT was implemented at preschools and 





SuperFIT is a comprehensive, integrated intervention approach based on socio-ecological 
models of behaviour and systems theory [47, 48]. In particular, it aims to align intervention 
strategies between different micro-settings (i.e., preschool and home) to enhance 
intervention effectiveness. SuperFIT was developed in partnership with the intervention 
preschool organization, a local PA providing organization, and health promotion experts. 
Formative research [133], practice-based knowledge of cooperating partners, and theory- and 
evidence-based knowledge [86, 226-229] were used to develop it. Further, a continuous process 
of co-creation, feedback and adaptations was adopted during development to increase 
suitability and applicability in the settings. The intervention consisted of preschool-based, 
family-based, and community components. 
Within the preschool-based component, several strategies were implemented that 
targeted the sociocultural and physical environment [42]. The sociocultural environment was 
operationalized as the physical activity- and nutrition-related practices of the preschool 
teachers. The intervention strategies involved the preschool teachers and included (1) an 
inspirational session with a school-based PA expert, (2) three off-the-job interactive training 
sessions on PA, nutrition, and positive child rearing, led by an expert on the specific topic (3) 
on-the-job coaching sessions following each the off-the-job training (three in total), on PA or 
nutrition led by the same experts, and (4) cards with easy-to-perform PA games and nutrition-
related activities to support preschool teachers to integrate PA and healthy nutrition in the 
curriculum. The physical environment was operationalized as all that is tangibly available for 
the children at the preschool. Intervention strategies were (1) provision of a box of general 
play materials aligned with the PA-related cards that could promote PA both indoors and 
outdoors (e.g., bean bags, hoops, balls); (2) general nutrition-related materials aligned with 
the nutrition-related cards (e.g., water tap, fruit and vegetable toys, nutrition-related story 
books); and (3) complementary fruit and vegetables delivery. A local greengrocer supplied 
less-familiar fruits or vegetables (e.g., avocado, raspberries, carrots in different colours) to 
increase variety. These supplemental fruit and vegetables were available every day and were 
similar every two weeks to ensure repeated exposure. Intervention strategies were mostly 
designed to serve as add-in rather than add-on activities, which were highly adaptable to 
the specific situation of a preschool, to support implementation and sustainability.
The family-based component was developed to provide fun activities to help families 
integrate PA and healthy nutrition in their daily life [59]. All possible caregivers were invited 
to participate in these sessions. Caregiver-only sessions were organized in order to address 
the influences of the different types of environments (i.e., sociocultural, physical, political 
and economic [42]) on nutrition and PA. These sessions were based on Lifestyle Triple P 
seminars and were given by a trained Triple P implementer [203]. Three Triple P seminars were 
provided (one on PA, one on nutrition and one on general parenting), which lasted around 
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1.5 h. During the caregiver-only sessions PA or nutrition-related activities were organized 
for the children and childcare was available for the youngest siblings. In addition, family 
sessions were organized. They were characterized by fun activities for the whole family. The 
PA-related family sessions aimed at co-physical activity, performing active games that are 
easily translated to the home setting. The nutrition-related family sessions consisted of, for 
example, taste sessions, and making healthy treats. 
The community component aimed to increase linkages between different organizations 
involved in young children’s physical activity and nutrition behaviour. A social map was 
distributed that indicated PA opportunities suitable for young children within the community. 
Intervention activities in both the preschool-based and family-based components took place 
between April 2017 and May 2018. Activities in the community component started during 
the same period, but the social map was distributed in June 2018.
Study Population and Recruitment
A convenience sample of intervention preschools was recruited by a childcare organization 
in an urban municipality in Limburg (the Netherlands). Preschools were selected based 
on the socio-economic status (SES) of their neighbourhood as determined by the 2014 
values of the Netherlands Institute for Social Research (SCP) [204]. A negative neighbourhood 
SES score indicated low SES, and preschools in these neighbourhoods were eligible. In 
consultation with the childcare manager a selection of eligible preschools was determined. 
In total, twelve intervention preschools participated. Control preschools were selected in 
another urban municipality in Limburg (the Netherlands) by one childcare organization. 
Preschools in neighbourhoods with comparable SES scores were eligible [204]. Nine 
preschools participated. Due to the nature of the project, no randomization or blinding was 
performed. Children attending the participating preschools were eligible for participation 
in the research of SuperFIT. Additional inclusion criteria for the children were: (1) At least 
one parent had to be able to understand Dutch; and (2) both parents signed informed 
consent forms. Parents were provided with the choice to participate in either just the 
preschool-based component (partial intervention) or both the preschool-based and family-
based components (full intervention). All preschool teachers working at the participating 
preschools were eligible to participate in the research after providing informed consent. All 
children attending the participating preschools were exposed to SuperFIT, although not all 
children participated in the research. All preschool teachers were expected to participate 
in the intervention training and coaching sessions by the childcare organization as part of 
their professional development. The Maastricht University Medical Centre+ Medical Ethics 
Committee reviewed and approved this study (METC163022/NL 58061.068.16), and the 





Baseline measurements were performed from January until July 2017. Follow-up 
measurements took place in November/December 2017 (first follow-up) and May/June 
2018 (final follow-up). In order to reduce the participant burden, data collection was aligned 
with intervention participation. This means that more extensive data collection was done 
for participants in the family-based component compared to those in the preschool-based 
component or control group. Measurements were performed on anthropometry, physical 
activity, dietary intake and preschool teacher and parent nutritional and physical activity-
related practices. The current paper presents the effects on BMI z-score and physical activity. 
The effects of SuperFIT on dietary intake will be presented elsewhere [87].
Physical Activity
Children’s PA was assessed using Actigraph GT3X+ (Actigraph, Pensacola, FL, USA) 
accelerometers, applying an adjusted wearing protocol [205]. Accelerometers were placed on 
the right hip using an elastic belt. Children wore the accelerometers for eight consecutive 
days during waking hours, excluding activities involving water such as bathing/showering and 
swimming. Data were derived using a 10-s epoch. Wear time validation by Troiano (2007) 
was used [230]. Minimal wear time was set at 360 min per day. For children whose wear time 
indicated the accelerometer was worn during night sleep, data were extracted from 6.00 am 
to 9.00 pm to exclude sleep time. Children who had one day of sufficient wear time were 
included in the analysis. Uniaxial cut-off points of Pate et al. (2006) for PA intensity were 
used [231]. In addition, time spent in the different PA categories (sedentary behaviour (SB), 
light physical activity (LPA) and moderate-to-vigorous physical activity (MVPA)) was divided 
by total wear time to calculate the percentage of time spent in each category. Counts per 
minute (CPM) based on vector magnitude were extracted. Data were extracted for overall 
PA and PA on preschool days. 
Observations at Preschools during Implementation
Observations were performed at a random selection of the intervention preschools (9 out of 
12 preschools, 10 groups) to assess change in daily activities and the preschool environment, 
among other things. The observations took place during morning opening hours on one day. 
They were performed twice during implementation (September/October 2017 and April 
2017) and once after implementation (September/October 2018). The observations were 
performed using an observation form based on the Environment and Policy Assessment and 
Observation form (EPAO) [211]. The observation form consisted of the parts related to daily 
activities, the social and physical environments, and was adjusted to the Dutch preschool 
setting. The form followed the structure of a regular preschool day, starting with activities 
before snack time (indoor and outdoor), snack time, and activities after snack time (indoor 
and outdoor). For each activity, duration was measured by recording start and finish time. 
Activities outside, activities initiated by preschool staff both inside and outside (e.g., 
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throwing over a ball), sedentary activities both inside and outside (e.g., doing handcrafts or 
playing seated in the sandpit), and circle time could be recorded separately. Observations 
were performed on a group level, indicating that activities should involve the majority of the 
children present to be recorded.
Anthropometrics
A trained member of the research team assessed the children’s weight and length, using 
a standardized protocol. Standing height was measured using the Seca © 213 stadiometer 
(Seca, Hamburg, Germany), without shoes, to the nearest decimal in centimetres (cm). 
Weight was measured using the Seca © Clara 803 digital weighing scale to the nearest 
decimal in kilograms (kg). Heavy clothing and shoes were removed before measurement. 
Particular events occurring during the measurements, such as not wanting to take shoes 
off or wearing heavy clothing, were recorded to aid data cleaning. Further data cleaning 
was done on data entry errors and outliers. Height and weight measurements were used to 
calculate BMI, which was converted to a BMI z-score, adjusted for age, gender, and ethnicity, 
using a Dutch reference population (The Fifth Dutch Growth Study) [5].
Covariates
A baseline parental questionnaire was used to measure a range of demographics. For the 
children, these included birthdate and gender. Child birthdate was used to calculate the child’s 
age at baseline. Parental demographics included parental birthdate, education level and 
country of birth. Parental birthdate was used to calculate parental age at baseline. Education 
level was recoded into low, medium and high using the International Standard Classification of 
Education (ISCED) 2011 classification [232]. Country of birth was recoded into ‘the Netherlands’ 
or ‘other’. The questionnaire was also used to measure parental weight and length in order 
to calculate BMI.
To be able to correct for weather influences, data on weather conditions between 6 a.m. and 
11 p.m. were collected from the Royal Dutch Meteorological Institute (KNMI) [233]. Data were 
gathered on temperature (average degree Celsius), sunshine (total hours) and precipitation 
(total hours).
Statistical Analyses
Baseline characteristics and outcome values were analysed for differences between the 
groups using ANOVA for continuous variables and chi-square tests for categorical variables. 
Effects of SuperFIT on overall PA, PA on preschool days, and BMI z-score were analysed using 
multiple linear mixed models with child and preschool levels in order to correct for repeated 
measurements and group effects. Linear mixed models handle missing outcome values by 
imputing them with a likelihood-based method. The fixed part of the model consisted of 




included when this significantly improved the model based on the likelihood ratio. Sensitivity 
analysis was performed using only those cases that provided data for all measurements. PA 
outcomes were corrected for child age at baseline, child gender and weather conditions 
(temperature, sunshine, and precipitation). BMI z-score was adjusted for parental BMI at 
baseline, parental education level, parental country of birth. Manual backwards analysis 
was applied to correct for possible covariates.
Descriptive analyses were performed on the data from the observations. Total minutes 
spent in each activity were calculated. All analyses were performed using SPSS version 25.0 
(IBM Corp, Armonk, NY, USA), and p-values < 0.05 were considered statistically significant. 
For all PA outcomes and BMI z-scores, effect sizes were calculated based on the estimated 
mean difference between measurements and the standard errors of the estimated means. 
Cohen’s classification was used to determine the level of effect size [234].
Results
Participants
A total of 191 children participated in the study at baseline. Forty-seven children were 
included in the full intervention, 52 in the partial intervention and 92 in the control group. 
The children were 3.1 years old on average, and 46.1% were boys (see Table 5.1). At baseline, 
the groups differed significantly by parental country of birth, parent education level, and 
partner education level. 
Table 5.1. Baseline characteristics of the participants.






N (%) * Mean± SD N (%) * Mean± SD N (%) * Mean± SD










Child BMI z-score 0.25± 1.02 0.16 ± 0.88 0.13± 0.96
Parent age (years) 34.5 ± 4.1 35.6 ± 4.3 33.2 ± 4.3




















































Parent BMI 24.7 ± 3.1 25.5 ± 3.5 24.4 ± 3.4
* Due to missing data N can vary, percentages are based on available data; $ Significant difference between the 
groups. SD = standard deviation.
Valid accelerometer data for at least one measurement were available for 175 children 
(91.6%). Valid accelerometer data were available for 143 children (74.9%) at baseline, 
129 children (67.5%) at the first follow-up, and 120 children (62.8%) at the final follow-
up. Anthropometric measurements were available for 180 children (94.2%) for at least one 
measurement (baseline 164 children (85.9%), first follow-up measurement 146 children 
(76.4%), and final follow-up measurement 136 children (71.2%)). At baseline, parents of 
127 children (66.5%) filled out the parental questionnaires.
Table 5.1. Continued






N (%) * Mean± SD N (%) * Mean± SD N (%) * Mean± SD
Table 5.2. Changes in time spent in sedentary or physical activity (PA) activities at intervention preschools.
PA or sedentary activity 1st Obs. 2nd Obs. 3rd Obs.
Loc. Min./
Max.
Mean (SD) Loc. Min./
Max.
Mean (SD) Loc. Min./
Max.
Mean (SD)
Outside play (minutes) 7 10/28 20.1 (7.7) 7 10/33 23.1 (8.2) 7 13/60 29.1 (17.8)
Inside active play* (minutes) 8 3/24 11.4 (6.9) 7 6/28 18.0 (8.1) 9 1/69 18.3 (21.8)
Total active ** (minutes) 10 3/41 23.2 (14.9) 10 22/36 28.8 (4.7) 10 11/74 36.9 (20.9)
Inside sedentary (minutes) 9 13/68 33.8 (17.7) 8 15/47 29.1 (11.0) 10 5/45 22.5 (12.3)
Circle time (minutes) 9 11/47 22.9 (12.0) 9 8/33 18.8 (7.5) 9 12/29 19.8 (5.1)
Snack time (minutes) 10 20/32 25.8 (3.6) 10 15/33 24.2 (5.7) 10 15/31 23.5 (5.0)
Total sedentary $ (minutes) 10 27/106 76.8 (25.7) 10 38/100 64.4 (21.1) 10 48/85 63.8 (13.0)
* Based on time spent in teacher-initiated activities ** Sum of outside play and inside active play $ Sum of inside 
sedentary time, circle time, and snack time. PA = physical activity, Loc. = locations, obs. = observation, min. = 




Physical Activity at Preschools
The observation data showed that during the implementation period of SuperFIT, preschools 
reduced time spent sedentary, increased time spent active, and increased time spent 
outdoors (Table 5.2). Although average time spent outdoors increased, some preschools 
did not go outside at all during the observation days. Furthermore, the average duration of 
circle time and snack time appeared rather consistent. However, the maximum time spent 
in circle time decreased substantially.
Effects on Children’s Physical Activity Outcomes
There were no significant differences for the PA outcomes between the groups at baseline. 
Regarding children’s PA on preschool days, the results are shown in Table 5.3. Children in the 
full intervention showed significant within-group differences at both the first (SB and MVPA) 
and the final follow-up (all PA outcomes). In addition, compared to the control group, the 
full intervention showed significant differences for SB (effect size: −0.62), MVPA (effect size: 
0.85), and CPM (effect size: 0.45). These significant differences were not present at the final 
follow-up.
Children in the partial intervention and the control group showed significant within-
group differences between baseline and final follow-up, but not for the first follow-up. No 
significant differences were seen between the partial intervention and control group for 
both the first and final follow-up for PA outcomes on preschool days. Based on the effect 
sizes, the control group improved more on the PA outcomes than the partial intervention 
group, except for CPM at the first follow-up and MVPA at the final follow-up. However, all 
effect sizes were small or very small.
Table 5.4 shows the effects of SuperFIT on overall PA outcomes for the three study groups. 
All groups improved in the PA outcomes at the follow-up measurements. Significant within-
group differences were seen between baseline and the final follow-up measurement in all 
groups. Only light PA was borderline significant (p = 0.051) in the full intervention group. 
At the first follow-up, the full intervention improved more on SB and MVPA compared to 
the control group. The partial intervention group improved more on MVPA compared to the 
control group. However, the effect sizes were small or very small and not significant. For the 
remaining outcomes, the control group improved more than both the full intervention 
and partial intervention group. These effect sizes were also small or very small and not 
significant. The sensitivity analyses showed different results, but comparable conclusions 










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Effects on BMI Z-Score
No significant differences in BMI z-score were seen, with very small effect sizes between 
the full intervention and control group at the first follow-up (observed mean ± SD 0.20 ± 
0.98 and 0.13 ± 1.00 resp.; B = −0.09, 95% CI −0.31; 0.13, p = 0.44, ES −0.09) and the final 
follow-up (observed mean ± SD 0.28 ± 0.90 and 0.08 ± 0.94 resp.; B = 0.00, 95% CI −0.25; 
0.25, p = 0.99 ES 0.01). In addition, no significant differences were seen between the partial 
intervention and control group on BMI z-score at the first follow-up (observed mean ± SD 
0.20 ± 0.81 and 0.13 ± 1.00 resp.; B = 0.05, 95% CI −0.17; 0.26, p = 0.66, ES 0.06) and the 
final follow-up (observed mean ± SD −0.01 ± 0.77 and 0.08 ± 0.90 resp.; B = −0.13, 95% 
CI −0.38; 0.11, p = 0.28, ES −0.14). Effect sizes were also very small. BMI z-score within 
the partial intervention group improved significantly between baseline and final follow-
up measurement (p = 0.019). Sensitivity analysis showed similar results and conclusions 
(Supplementary material, Table S5.2).
Discussion
The aim of this study was to evaluate the effectiveness of SuperFIT on child PA and BMI 
z-scores. Observation data showed that time spent active (inside and outside) in the 
preschool setting increased during implementation, while time spent sedentary decreased. 
For PA on preschool days, significant differences were seen on SB, MVPA and CPM between 
the full intervention group and the control group at the first follow-up. No significant 
differences were seen between the partial intervention group and the control group, 
although the partial intervention group improved more on MVPA at the final follow-up. 
With regard to overall PA, all study groups improved significantly between baseline and 
final follow-up. Both intervention groups showed a greater improvement on MVPA at the 
first follow-up than the control group. The full intervention also improved more on SB at 
the first follow-up compared to the control group. However, these were small or very small 
effects, and there were no significant differences between the groups. For BMI z-score, no 
significant changes were seen between both intervention groups and the control group. The 
partial intervention group showed a significant decrease in BMI z-score between baseline 
and final follow-up. No significant changes in BMI z-score over time were seen in the full 
intervention group. 
This limited effectiveness of SuperFIT may be explained by the long causal chain between 
the intervention and the outcomes assessed. The intervention aimed to change the 
sociocultural (i.e., the behaviour of intermediaries) and the physical environment at home 
and in the ECE setting. It was hypothesized that these changes would lead to changes in 
child behaviour, which would eventually lead to changes in BMI z-score. It may be that the 
changes caused by SuperFIT were not substantial enough or the follow-up time was not 
long enough to result in effects going up the causal chain. It would be interesting to look 
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at the effect of SuperFIT on the intermediate outcomes (e.g., teacher practices), which are 
closer to the intervention activities. Nonetheless, the observations showed that changes in 
daily activities occurred at the preschools. A reason why this was only reflected to a limited 
extent in overall PA outcomes could be that activity time in childcare may be compensated 
by increased sedentary time at home [69]. The small differences in activity time at the 
preschools may therefore not be enough to overcome such potential compensation. This 
may explain, in particular, the lack of effects in the partial intervention group. Although 
a clear beneficial relationship between PA and health outcomes is established, it remains 
uncertain what duration of PA is necessary to cause these health benefits, especially in young 
children, even though more PA may exert greater health benefits [15]. As a result of this lack 
of evidence, the Netherlands has not yet adopted a PA guideline for children under the age 
of four [235]. Therefore, it is also difficult to formulate recommendations on the minimum 
amount of physical activity that should be provided in both the ECE and home settings.
The limited effects found for SuperFIT reflect the outcomes in comparable studies [107, 
123]. In general, the results of other interventions on PA outcomes have been mixed: some 
studies showed effects [124, 125], while others showed no effect [105]. In our study, the full 
intervention seemed to be beneficial for PA on preschool days. This may imply that children 
benefit more from changes in the preschool setting if there are also changes in the home 
setting. This underlines the importance of including a family component in preschool-based 
interventions, which has been suggested previously [99]. This supports the hypothesized 
synergistic effects of aligning both settings to be more health supportive, although this only 
occurred in the preschool setting [48]. For all groups, a within-group change of PA was seen. 
This may be explained by the natural development of PA throughout childhood, with PA levels 
generally rising until the age of five and then starting to decline [26, 27].
Studies have shown the importance of determinants in different types of environments on 
physical activity and sedentary behaviour [75, 133, 236]. Systematic reviews have also stressed 
the importance of integrated interventions, i.e., combining the physical and sociocultural 
environment [101, 237]. The integrated approach taken in SuperFIT, in which these 
different types of environments were taken into account was expected to be supportive for 
intervention effectiveness. The strategies that were implemented to change the different 
environments were evidence-based [72, 199, 200, 203]. In addition, a review has shown that 
environmental changes are most effective to stimulate pre-schoolers physical activity [224]. 
Due to the comprehensive, integrated approach of SuperFIT, it is difficult to identify which 
elements supported effectiveness. To increase our understanding, separate evaluations will 
be performed to study the effects of SuperFIT on the physical and social environment.
Only a few comparable interventions have been shown to be effective on weight-related 




ones) in weight-related outcomes within the relatively short follow-up periods usually 
applied in intervention studies. The small effect sizes found in this study, although not 
consistent over time, are comparable to ones mostly found in preschool-based or school-
based interventions [80, 98, 238]. These small effects may be relevant, in particular, if they 
are sustained in the long-term as they can prevent overweight and obesity in adulthood 
[98]. Longer follow-up periods may be needed to be able to show effects on weight-related 
outcomes. Effectiveness studies are usually performed within time-limited projects; there 
are practical impossibilities to performing long-term follow-up measurements. Long-term 
(cohort) follow-up may also have practical constraints, such as participant burden and the 
transition of children from preschool to primary school, greatly affecting its feasibility. 
Researchers might have to critically consider whether weight-related outcomes should be 
included in relatively short-term effectiveness studies. 
Strengths and Limitations
One strength of the current study is the comprehensive, integrated intervention approach, 
taking into account the complexity of childhood overweight and obesity. Therefore, children 
who may be at the highest risk for unhealthy lifestyles were exposed to the potential benefits 
of SuperFIT, as it was implemented in low-SES communities [186]. Other strengths included 
the objective assessment of BMI and PA outcomes. Changes in the preschool activities 
were assessed by observation and therefore evaluated more objectively compared to self-
reporting. In addition, a long-term follow-up of approximately one and one-and-a-half years 
was used to evaluate effectiveness.
The methodology used may have some limitations. Not all participants adhered sufficiently 
to the accelerometer-wearing protocol to be included in the analyses (13.4% baseline, 
12.2% first follow-up, and 9.1% final follow-up). Hip-worn accelerometers may overestimate 
sedentary behaviour, as they do not measure posture and, for example, classify standing as 
sedentary [26]. Other methodological limitations may be that no blinding could be employed 
due to the nature of the study and its measurements. This may have induced reactivity to 
the measurements, for example increased physical activity because of the awareness of 
wearing the accelerometer, which may partially explain the changes seen in the control 
group.
In addition, it is possible that similar interventions were carried out in the control group. 
A large, national, community-based approach was also being implemented in the control 
group [141]. Although the projects were predominantly aimed at primary schools, it is likely 
that spill-over occurred as most preschools are situated inside the buildings of primary 
schools. The participating children may have had older school-going brothers or sisters who 
may have contributed to this spill-over. However, evaluation studies in real-life settings are 
important to determine intervention effectiveness, including all influential factors present 
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in the real world, and decrease the gap in effects between efficacy and effectiveness studies 
[239].
Lastly, the sample size in this study was limited and, therefore, there was a lack of power to 
detect significant differences as the effect sizes were predominantly small or very small. To 
increase the power, analyses were performed comparing the complete intervention group 
with the control group. These analyses showed similar results and conclusions (data not 
shown).
Conclusion
Compared to the control group, no differences were detected between the groups to 
support the effectiveness of SuperFIT on weekly physical activity and weight. SuperFIT may 
nevertheless ultimately induce changes in the preschool setting regarding physical activity 
and sedentary behaviour. The combination of the preschool setting and home setting 
appears to be beneficial for improving the children’s physical activity on preschool days. 
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The overall aim of this dissertation was to develop, implement and evaluate an intervention 
approach aimed at promoting healthy energy balance-related behaviours (EBRB) in 
2-4-year-old children. Formative research (a systematic literature review and a needs 
assessment) was performed as input for the intervention development, after which the 
intervention was developed in a close partnership of health promotion professionals, a 
local PA-providing organisation, and an Early Care and Education (ECE) organisation. This 
resulted in the SuperFIT approach, a comprehensive, integrated intervention approach in 
the Early Care and Education (ECE) and home settings. SuperFIT was implemented in an 
urban region (Sittard-Geleen) in the south of the Netherlands and evaluated with both an 
effect and a process evaluation. The aim of the effect evaluation within this dissertation was 
to evaluate the effectiveness of SuperFIT on physical activity (PA) outcomes and body mass 
index (BMI). The aim of the process evaluation within this dissertation was to evaluate the 
implementation and maintenance process, and impact of the preschool-based component 
of SuperFIT. The effects of SuperFIT on dietary outcomes and the process evaluation of the 
family-based component will be described elsewhere [87]. 
This chapter will discuss the studies that were performed during the development, 
implementation and evaluation of SuperFIT. In addition, methodological considerations, 
lessons learned, and recommendations for research and practice will be given.
Main findings
Part one: Formative Research
To support the development of the intervention approach, a systematic literature review 
was conducted to study the effectiveness of interventions in the ECE setting that included 
direct parental involvement (Chapter 2). Direct parental involvement has shown to be most 
promising for intervention effectiveness and was operationalized as ‘the requested presence 
of parents at educational sessions, family behavioural counselling, or parent training 
sessions’ [58]. A total of 22 studies describing 17 individual interventions were included in the 
systematic review. The majority of the studies showed favourable effects in the intervention 
group for at least one of the measured outcomes (61.1% for weight-related outcomes, 
73.3% for PA outcomes, 88.9% for sedentary behaviour outcomes, and 100% for nutrition 
outcomes). However, few studies were able to show significant differences between the 
intervention and control group. Effect sizes (ES) were predominantly small or moderate, with 
some exceptions of large effect sizes [103]. Methodological quality of the included studies was 
low, which may be an explanation for their inability to detect effects of the interventions. The 
majority of the interventions aimed to change the physical and sociocultural environment. 
Interventions that, in addition to the physical and sociocultural, also aimed at changing the 
political environment (e.g., changing PA-related policies) appeared to be more effective in 
changing the related behaviour. Further, the intensity of parental involvement (e.g., active 
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participation in intervention development or delivery) seemed to result in more effects on 
children’s EBRB. 
To increase our understanding of the context of the ECE setting in general, and the local 
setting specifically, a needs assessment was performed (Chapter 3). The aim was to 
explore factors that influenced children’s EBRB in the ECE setting and needs of childcare 
staff and parents that may exist regarding changing these factors. A qualitative study using 
semi-structured interviews was performed. Different stakeholders (childcare managers 
N=9, childcare workers N=23, and parents N=31) were included in the study to get a 
comprehensive picture of influencing factors in the childcare setting. The Environmental 
Research framework for weight Gain prevention (EnRG) was used as theoretical framework 
for identification of influencing factors [39]. Influencing factors were identified in all types 
of environments (sociocultural, physical, economic, and political). In the sociocultural 
environment, for example, the use of (un)favourable practices by childcare workers, and the 
influence of others such as parents were mentioned as important factors. The availability of 
healthy foods, play materials, and space were important factors in the physical environment. 
In the economic environment, the financial possibilities of the ECE organisations and parents 
were mentioned. The lack of formal (e.g., regarding birthday treats or PA) was an important 
factor in the political environment. Some interaction between environmental factors was 
described. For example, an interaction between the sociocultural and political environment 
was described as the implementation of policies depends strongly on the behaviour of 
childcare workers. Further, an interaction between the ECE setting and home setting was 
described. Possibilities in the home setting and/or the behaviour of parents determined 
for a great part the capabilities of the children within the ECE setting. For example, poor 
opportunities to be physically active at home influence the motor skills development of 
young children, which influences how active they are in the ECE setting. Some differences 
were seen between the stakeholders in the perceived influential factors, in particular 
related to the physical environment. Childcare workers perceived more limitations in the 
physical environment compared to childcare managers or parents. The interviews revealed 
limited perceived needs for change. In general, participants were content with ‘the way 
things went’. However, the interviews did reveal unfavourable environmental factors that 
may require change, such as the serving of sugar sweetened drinks. A lack of awareness 
may cause the participants being unable to express their needs or even lacking a need for 
change. This study showed that interactions between different types of environments, and 
between different settings play a role in the promotion of healthy EBRB in young children. 




Part two: Development, Implementation and Evaluation of SuperFIT
A comprehensive, integrated intervention approach was developed: SuperFIT (Systems 
of Underprivileged Pre-schoolers in their home and preschool EnviRonment: Family 
Intervention Trial) (Chapter 4). SuperFIT was developed in a partnership of a local PA-
providing organisation (implementers), a childcare organisation (target population), and 
health promotion experts. The process of development was characterized by continuous 
co-creation, feedback and adaptation during intervention implementation. The SuperFIT 
approach has three main principles that are combined in intervention strategies. The 
first principle is that intervention strategies target both PA and nutrition. The aims of 
SuperFIT within this principle are to increase fruit, vegetable, and water consumption, to 
decrease unhealthy snacking, to increase PA, and to decrease sedentary behaviour. The 
second principle is an integrated approach that includes different types of environments 
for intervention strategies, i.e., the sociocultural, physical, and political environments are 
targeted within the intervention. The third principle is the inclusion of multiple settings that 
are important for young pre-schoolers. Although the ECE setting is the primary setting for 
SuperFIT and serves as the point of entry, the intervention also includes a family-based 
component. In addition, the community setting may be included in the intervention. In the 
pilot region, the preschool-based component included a training off-the-job and coaching 
on-the-job for preschool staff, and PA and nutrition-related activity cards to change the 
sociocultural environment. The training off-the-job and coaching on-the-job were aligned 
to help preschool staff implement SuperFIT in their daily practice. To change the physical 
environment, unfamiliar fruits and vegetables were delivered at the preschools (e.g., 
raspberries, cherries, bell peppers, and radish), and new play materials and nutrition-
related materials were provisioned (e.g., bean bags, hoops, water tap, and nutrition-related 
story books). To change the political environment, policies regarding nutrition and physical 
activity were updated or developed. The family-based component consisted of group-based 
sessions including both family sessions and caregiver-only sessions. The aim of the family 
sessions was to provide fun activities for the whole family. They were characterised by, 
for example, PA games that could easily be translated to the home setting and nutrition 
activities such as a food tasting. The caregiver-only sessions were based on Lifestyle Triple 
P [203]. During these sessions, caregivers were able to exchange experiences with regard to 
PA, nutrition and child rearing with each other and a trained Triple P professional. Further, 
the influence of different types of environments in the home setting was discussed. The 
community-based component consisted of the development of a social map indicating PA 
possibilities (sports associations and playgrounds) for young children in the community. 
SuperFIT was evaluated with an effect and process evaluation. Effects on BMI z-score, PA, 
and sedentary behaviour were studied using a quasi-experimental design and are described 
in this dissertation (Chapter 5). In addition, effects on nutrition were also studied but are 
presented elsewhere [87]. The process evaluation aimed to study the implementation and 
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maintenance of SuperFIT and identify influencing factors. In addition, the impact of SuperFIT 
on the PA and nutrition-related practices of the preschool staff, and the physical and 
sociocultural environment was evaluated (Chapter 6). The process and impact evaluation 
were performed with a mixed-methods design. The implementation of SuperFIT started in 
April 2017 and lasted until May 2018. 
The effectiveness of SuperFIT on BMI, PA, and sedentary behaviour was evaluated using 
a quasi-experimental research design (Chapter 5). Height and weight of the pre-schoolers 
were measured in order to evaluate changes in BMI z-score, standardized for child age, 
gender, and ethnicity. PA and sedentary behaviour were measured using Actigraph GT3X+ 
accelerometers. Observations were performed at intervention preschools to assess 
changes in time in PA activities during preschool hours. Linear mixed-models were used 
to evaluate the effectiveness of SuperFIT on BMI z-score, PA and sedentary behaviour. ES 
were calculated to gain insight in the magnitude of the effects of SuperFIT. Pre-schoolers 
from intervention preschools could be exposed to both the preschool-based component 
and the family-based component (full intervention) or only to the preschool-based 
component (partial intervention). At baseline, 191 pre-schoolers were included in the study 
(47 full intervention, 52 partial intervention, and 92 control group). During the course of 
implementation, the time pre-schoolers spent in PA activities at preschool increased (~13 
minutes), while the time spent in sedentary behaviour decreased (~13 minutes). Healthy 
changes in PA levels occurred within all study groups over time. Pre-schoolers in the full 
intervention showed significant differences with the control group on sedentary behaviour 
(ES -0.62), moderate-to-vigorous physical activity (MVPA) (ES 0.85), and counts-per-minute 
(CPM) (ES 0.45) on preschool days at the first follow-up. However, these effects were not 
seen at the final follow-up. The partial intervention group showed no significant differences 
in PA on preschool days compared to the control group and the differences were mostly 
small (ES <0.15). With regard to overall PA, no significant differences were found between 
the intervention groups and control group at both follow-up measurements. For some 
outcomes, favourable changes were seen for the control group. All effect sizes related to the 
overall PA outcomes were small (ES <0.32). SuperFIT did not result in statistically significant 
differences in BMI z-score between both intervention groups and the control group at 
both follow-up measurements and the effect sizes were small (<0.14). No differences were 
detected between the intervention groups and control group on weekly PA outcomes and 
BMI z-score to support effectiveness of SuperFIT. SuperFIT may induce changes in the 
preschool setting regarding sedentary behaviour and physical activity. Changes in pre-
schoolers’ physical activity and sedentary behaviour in the ECE setting may be supported by 
the combination of the ECE setting and home setting within SuperFIT. 
To gain insight in the implementation and maintenance of SuperFIT a process evaluation 




was used to evaluate the impact of SuperFIT in this setting. A mixed-methods study was 
performed. Semi-structured interviews were performed during implementation (June/
July 2017 and February/March 2018) and maintenance (October/November 2018) with 
different stakeholders (preschool teachers, implementers, and managers at the preschool 
organisation). Observations were used to evaluate changes of the physical and sociocultural 
environment of the intervention preschools. Further, changes in PA and nutrition-related 
practices, as part of the sociocultural environment, were measured using questionnaires 
for childcare staff. Factors influencing implementation and maintenance were identified 
using an integrated framework of the Implementation Framework of Fleuren et al. [252] and 
the Consolidated Framework for Implementation Research (CFIR) of Damschröder et al. 
[251]. The framework consisted of the main categories ‘characteristics of the intervention’, 
‘characteristics of the user’, ‘inner setting’, and ‘outer setting’, as predictors of successful 
implementation and maintenance. 
Several intervention activities were implemented in the ECE setting as planned, however 
translation of the activities into practice had to grow over time. Several facilitating and 
hindering factors were identified for the implementation process. An important factor 
was a perceived incongruence of the SuperFIT approach with current practice at the start 
of implementation (characteristic of the intervention). As staff got more acquainted with 
SuperFIT, their attitudes towards SuperFIT changed (characteristic of the user) and the 
incongruence of SuperFIT changed from a barrier to a facilitating factor, as staff perceived 
SuperFIT to be congruent with current practice in the maintenance phase. Within the 
inner setting of the preschools, an important factor was the group composition. Several 
characteristics of the groups (e.g., language issues and number of children present) 
influenced the possibilities of staff to integrate SuperFIT activities. The current societal 
attention for healthy nutrition and PA, both in general and specifically for the ECE setting, 
was experienced as an important facilitating factor of the outer setting. A major change 
was perceived in the awareness of the staff towards their role in healthy nutrition and PA 
of pre-schoolers. This awareness was translated into positive changes in the nutrition- and 
PA-related practices used by the preschool teachers. The observations also showed positive 
changes in the social environment, with staff starting to use more play materials and showing 
supportive behaviours for PA and nutrition. However, related to nutrition these supportive 
behaviours reduced over time. No major changes were seen in the physical environment, 
except for the intervention induced changes such as the additional play materials and 
(temporary) fruit and vegetable delivery. 
Effects on dietary intake and process evaluation of the family component
As described in the general introduction the evaluation of SuperFIT also consisted of 
the evaluation of the effects on dietary intake and the process evaluation of the family 
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component. Although they are not presented in this dissertation a summary of the findings 
will be described here. The full results are presented elsewhere [87, 287].  
The aim of the effect evaluation with regard to dietary intake was to evaluate the effects 
of SuperFIT on intake of fruits, vegetables, water, and sweet beverages. An adapted 24-
hour dietary recall method was conducted with parents to assess children’s dietary intake. 
One 24-hour dietary recall was conducted each measurement and the protocol focussed 
on intake of fruits and vegetables, water and sweet beverages. Recorded intake of fruits, 
vegetables, water and sweet beverages were recoded to grams or millilitres using the Dutch 
portion size codebook [288]. Effects were analysed on daily intake of each food group, meeting 
daily recommendations of each food group, and average food intake for the subsample 
that consumed the food groups. A three-level hierarchical logistic regression with two 
random effects (preschool and child) to correct for the nested structure of the data, was 
conducted. The results show no significant differences between the partial intervention 
group and the control group on the consumption of fruits, vegetables, water, and sweet 
beverages on any of the measurements. A significant positive difference was seen in the 
consumption of sweet beverages and a significant negative difference in the consumption 
of vegetables for the full intervention group compared to the control group at the final 
follow-up. No other differences were seen for the full intervention group and the control 
group on dietary intake. In addition, no significant differences were seen in meeting daily 
recommendations between the intervention groups and the control group. Only a small 
part of the partial intervention group met daily recommendations for fruit (22.6%) and 
vegetables (38.5%) at the final follow-up. In the full intervention group, also less than half 
of the pre-schoolers met daily recommendations for fruit (46.2%) and vegetables (48.4%). 
Further, descriptive exploration of the amounts in the subgroup of pre-schoolers who 
consumed the products, showed already a high consumption of fruits and vegetables in all 
groups at all measurements and little change was seen over time. Pre-schoolers consumed 
about two children’s cups of water at baseline, this increased over time in all groups. Also, 
about two children’s cups of sweet beverage are consumed and this changed only minimally 
over time. These results do not support effectiveness of SuperFIT on the dietary intake of 
pre-schoolers, although a significant difference was seen for sweet beverage consumption 
in the full intervention group. On the other hand, a negative significant difference was seen 
for vegetable consumption in the full intervention group. The important role of parents 
in the dietary intake of pre-schoolers may ask for strengthening of the family component 
within SuperFIT in order to change their dietary intake.
In order to understand the lack of effects of SuperFIT on child outcomes in the home 
setting, a process and impact evaluation of the family component was performed. A mixed-
methods research design was adopted using quantitative questionnaires and qualitative 




to evaluate the implementation process and the impact of the family component in the 
home setting. The RE-AIM framework was used to present the results of the process and 
impact evaluation. Forty-seven families were reached with the family component, which 
is about a tenth of the families attending preschools participating in SuperFIT. Attendance 
rates at the group-sessions varied and family-sessions were attended best. With regard 
to adoption, ‘no time’ and ‘no need’ were reasons provided most frequently for not 
participating in the family component. More information on the content and the design of 
the group sessions may have increased participation of parents. Parents were surprised by 
the prominent role of positive parenting in the parent sessions, they did not expect this to 
be part of SuperFIT. Parents appreciated the family-sessions most, due to their character of 
‘on-the-spot’ guidance or coaching, especially the physical activity session invited for active 
parent participation. This was seen less in the nutrition family-session, and minimally in 
the parent-only sessions regardless of efforts by the implementer to increase interactivity. 
Some changes were made during implementation on the amount and planning of the group 
sessions; however, this was not perceived as a major barrier to participate. Parents mainly 
described an impact of SuperFIT on their own awareness and behaviours regarding healthy 
nutrition and physical activity, for example, during dinner time. This was also reflected 
in their use of supportive nutrition and physical activity-related parenting practices. No 
notable changes were seen in the physical home environment. In addition, the parents did 
not recognize a change in the EBRB of their children, although they described their children 
wanting to perform activities that were done during the SuperFIT family-sessions, such as 
creating fruit-animals. This reflected the appreciation and enthusiasm of the children for 
the SuperFIT activities. Direct and active involvement of parents in intervention activities 
is known to support intervention effectiveness. However, this may compromise reach and 
adoption. Further research is needed to better understand the balance needed between 
content, intensity and accessibility of intervention activities for parents.   
Methodological considerations
The results of the studies presented in this dissertation should be considered in light off 
their strengths and limitations. A detailed discussion of the results of the individual studies 
are presented within the previous chapters. However, some general methodological 
considerations will be discussed here.
Study design
The effectiveness of SuperFIT was evaluated using a quasi-experimental research design. This 
means that no randomisation was used to assign participants to either the intervention or the 
control group. Although a randomized controlled trial (RCT) is considered the gold standard 
to evaluate intervention effects [289], this design is not often compatible within practice-
based health promotion research [290]. In the case of SuperFIT, intervention development 
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was initiated from a research-practice cooperation and therefore, intervention locations 
were pre-assigned and control locations could not be recruited within the organization. 
The nature of the intervention prevented randomisation at the participant level, because 
intervention strategies were implemented at preschool level and thus all pre-schoolers 
attending the preschool were exposed to the preschool-based component. In addition, 
randomisation prevents differences in characteristics between the research groups that 
may explain differences in outcomes between the groups [291]. In our effectiveness study, 
significant baseline differences were seen between the intervention and control group 
regarding parental country of birth and parental education level. In the control group more 
parents had a non-western country of birth and a lower education level. With regard to 
the BMI z-score outcome, the results were adjusted for these factors as these are known 
predictors for childhood overweight and obesity [67]. For PA outcomes, literature has shown 
that these characteristics do not influence pre-schoolers PA [292]. Known factors to influence 
pre-schoolers PA are child age, child gender and weather [177, 292]. Therefore, the PA outcomes 
were only adjusted for these factors. 
It was also not possible to blind participants for intervention goals and study outcomes 
due to the nature of the study (e.g., active participation in the intervention was requested 
from preschool staff and parents). Further, researchers were not blinded to intervention 
allocation of the participants. The lack of blinding could have provoked some changes in 
behaviour that were seen in the control group. It may have been the case, that due to 
the research activities (children wearing accelerometers or filling out dietary intake of the 
children) preschool teachers in the control group also got an increased awareness of the 
EBRB of the children in their care and subsequently changed their own behaviour and/or 
their routines. As participants were not blinded to study outcomes due to the nature of the 
measurements, it may be that socially desirable answers were given, in particular for the 
questionnaires. Further, the measurements such as wearing an accelerometer, may induce 
reactivity to the measurement [293, 294]. 
Although adopting a quasi-experimental design lowered the internal validity of the 
effectiveness study, it often results in a higher external validity [295]. Highly controlled trials 
showing efficacy of interventions are often not able to show the same effectiveness when 
repeated with less controlled conditions [296]. Due to the ‘real-life’ circumstances of our 
effectiveness study, results may better reflect the effects of the intervention in the real 
world and increases generalizability of the results to other situations.  
Participant recruitment and sample size
Participant recruitment was difficult, although recruitment strategies were adopted that 
were previously experienced as successful, such as informing parents during drop-off and 




and not sufficient, based on the a priori power calculation, to detect statistically significant 
differences on the primary outcome: BMI z-score. BMI z-score is the most distal (health) 
outcome for the evaluation of SuperFIT. Therefore, the smallest effects may be expected for 
this outcome, as is also shown in previous research [80, 98]. The a priori sample size was thus 
based on the most conservative expectation of change. We assessed the possible changes 
that could be detected with the realised sample size and effects similar to other studies on 
behaviour could have been detected with the achieved sample (Chapter 4). The final results 
showed that the changes that were actually achieved with SuperFIT were, however, generally 
small and therefore, the study proved to be underpowered to detect statistically significant 
differences for most outcomes. For all outcomes in which we measured change, we also 
calculated Cohen’s d effect sizes [102]. Effect sizes provide an indication for the magnitude of 
change that was achieved. This magnitude of effects may be more informative within the 
behavioural sciences compared to statistical significance, as this can be a better indication 
of (clinical) relevance of the achieved change [286]. Although most of the effect sizes we found 
were small, some moderate and large effects were found. Our effect sizes are comparable 
to the effect sizes found in similar intervention studies (chapter 2) [224]. With regard to BMI, 
such small effect sizes during childhood might already prevent large increases in prevalence 
of obesity in adulthood, making these small effects already clinically relevant [98]. 
Several factors influenced participant recruitment. The participating preschools were all 
situated in disadvantaged communities. We experienced that the parents of the children 
attending these preschools may have been less familiar with research and may be less 
inclined to participate [298]. This may be exacerbated by a certain suspicion towards formal 
institutions such as the university [299]. In addition, to comply with the requirements for 
informed consent from the Medical Ethics Committee, the general information provision 
towards parents may have been too difficult and too elaborate, which may have discouraged 
parents to participate. In particular, this information regarded medical research and was 
mostly not applicable for this study. Medical ethical procedures may need to be tailored to 
the type of research that is performed to support practicability of that specific study. It is 
already known from healthcare that (health) illiteracy may influence the informed consent 
procedure [300, 301]. An important factor is the understandability of the information provided. 
Easier written information or using more interactive media can support understanding of 
the consent procedure [300]. Further, it is shown that easier text or the use of illustrations 
helps people with low health literacy and does not deter people with high health literacy 
[302]. Alternative ways of information provision may need to be considered for informed 
consent procedures involving people with low (health) literacy.    
In the Netherlands, as soon as children turn four, they transfer to primary school. This may 
be an important reason for lost to follow-up or dropout of the study. Therefore, we decided 
to follow children also after transferring to primary school. This ensured a long-term follow-
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up of the majority of the study population. As a consequence, not all children were exposed 
to the complete SuperFIT approach and contamination with other interventions may 
have occurred. For example, in both the intervention and the control region, a national, 
community-based intervention program ‘Jongeren Op Gezond Gewicht’ (JOGG) [141], derived 
from the French EPODE approach [140], was being implemented at the time SuperFIT was 
implemented. JOGG primarily aims its activities at primary schools. Activities are, for 
example, campaigns to increase water drinking or consumption of vegetables, and the 
Daily Mile (daily 15-minute walk/run around the school) [141, 303]. In addition, communities 
can implement their own activities in light of JOGG. Participating children that transferred 
to primary school may also have been exposed to this program. This may also partially 
explain the changes that were seen in behaviour of the participants in the control region, 
particularly because the control region appeared to be more active in implementing the 
JOGG approach compared to the intervention region. Moreover, preschools are often 
situated in the buildings of primary schools and this may support spill-over of interventions 
within the primary school to the preschool (e.g., left-over fruits from the European Union 
(EU) fruit initiative would be supplied to the preschool). Although, these are positive 
developments in light of healthy EBRB in pre-schoolers, it is difficult to disentangle the true 
effects of SuperFIT within this real-life setting.  
Measurement instruments
In designing the evaluation study, attention was paid to use objective, reliable and validated 
measurement instruments as much as possible, while also keeping in mind participant 
burden. PA was measured with accelerometers, a valid and feasible way to measure PA in 
young children, which does not bother them [205]. Still, questionnaires were quite long, and 
some measurements took quite some time (e.g., the 24HR recall for dietary intake). The large 
time investment at the first measurement moment may have influenced the willingness 
to participate and may have caused participants to drop out of the study. There may be 
alternative ways of gathering data in order to lower participant burden and increase data 
quality. A method that has already been often used, also in the studies in this dissertation, 
is observations. Several validated observation instruments are available for the ECE setting 
and they can provide an elaborate overview of both children’s behaviour and environmental 
factors that influence the behaviour [211, 304]. A disadvantage of observations is the time 
investment needed from researchers to gather the data [305]. Further, training of researchers 
in the use of the observation protocols is needed to ensure inter-rater reliability [305]. Video 
observations may be an alternative way for data gathering, which may be suitable in the 
ECE setting. Video observations provide complete, rich datasets that are permanent and 
can be reviewed several times [306, 307]. With training, video recordings ensure a high inter-
rater reliability [306, 307]. However, reviewing and coding of videos is very labour intensive, 
it may bring additional costs, and it requires elaborate ethical reviewing [306]. The use of 




In the Netherlands, several health indicators (e.g., length and weight) of young children are 
monitored by youth health care. This service is not obligatory, but a majority (almost 95%) 
of the Dutch parents make use of it [308], providing a rich data source. The data is gathered 
following standardized protocols and with validated instruments ensuring the quality of 
the gathered data. Still, issues may occur in working with existing data: there is no control 
on completeness of the data [309], data may not be delivered in a way that is compatible 
with analysis software, and exchange of the data may be a difficult process especially 
since the enforcement of the General Data Protection Regulation (GDPR) of the European 
Union. However, the use of different measurement instruments or alternative ways of data 
collection may enable a lower participant burden. This may support participation in research 
and increase sample size and power of these type of studies. Researchers should consider 
whether to invest available funds in (intensive) recruitment efforts or in more demanding 
data collection methods.
Intervention development and implementation
From an planned health promotion perspective, intervention development is often 
performed using strict protocols such as Intervention Mapping [310]. Following the different 
steps for the Intervention Mapping process ensures that the intervention builds on 
available evidence and its effectiveness may be theoretically expected [310]. However, the 
(often) prefixed interventions that result from an Intervention Mapping process may not 
allow for adaptations that may be needed to support implementation. To overcome these 
implementation challenges, interventions need to be developed in cooperation with practice 
partners or the target population. A so-called mutual adaptation approach may ensure the 
fit of an intervention with its implementation context, keeping in mind the evidence base 
for intervention activities [311, 312]. Within the development of SuperFIT we tried to adopt a 
mutual adaptation approach. First of all, SuperFIT was developed through a cooperation of 
practice-based and research professionals. Both the implementers and the target population 
(preschool teachers) were represented in this cooperation. Several activities were undertaken 
to involve preschool teachers, such as a needs assessment, co-creation sessions, collective 
brainstorms and interviews. Further, informal conversations with preschool teachers were 
used as input for intervention development. As a result, SuperFIT was developed keeping in 
mind the theoretical framework and selecting evidence-based intervention strategies, while 
taking into account the practical possibilities and applicability for the target population. This 
was a very intensive process and often it was difficult to ensure an equal contribution of all 
parties involved. The balance between top-down and bottom-up development did often tip 
towards top-down. It is important to note, that despite the efforts that were taken to involve 
the preschool teachers, they often experienced implementation as top-down and did not 
feel involved in intervention development. Even more explicit co-creation techniques, such 
as working groups (ensuring active participation in selection of intervention activities [268, 
313]) or group based model building (community-based technique to identify processes and 
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recommendations within systems [314, 315]) may be needed. Working with representatives of 
the target population (in our case managers of preschool teachers) may not be sufficient to 
ensure bottom-up development of intervention activities.
SuperFIT focused on the promotion of PA levels in general and not on quality of PA. As pre-
schoolers are still developing their motor skills, quality of PA may be very important within 
the ECE setting [316]. Interventions have shown to be effective in changing the fundamental 
motor skills of pre-schoolers [123, 126]. In addition, some preschool teachers expressed they 
would have liked to be coached on providing PA opportunities in the physical education 
room, which is often more aimed at fundamental motor skill development. This could be a 
valuable addition to SuperFIT to include the quality of PA within the ECE setting. 
Lessons Learned and Recommendations
Mutual adaptation in the ECE setting
As said, SuperFIT was developed adopting a mutual adaptation approach. During the 
development, lessons were learned on adopting such an approach in the ECE setting. We 
encountered competition of this project-based work with other tasks and duties in the 
possibilities and prioritizing the activities of practice partners. Sometimes this caused delays 
in the development and implementation of SuperFIT activities. Childcare staff are supposed 
to prepare and run their daily (educational) programme, observe pre-schoolers and fill out 
forms, and care for the pre-schoolers in very limited time. It is understandable that health 
promotion and active participation in intervention development may not be high in their 
priorities. This needs to be taken into account within intervention development and more 
upstream changes may be needed [317]. If health promotion in the ECE setting is a national 
or organizational priority, these factors should be taken into account and (more) prominent 
attention for the ECE setting is needed in national policies such as ‘The National Prevention 
Agreement’ (Het Nationaal Preventie Akkoord). True commitment of the involved parties is 
very important for a mutual adaptation approach, and should be reflected, for example, in 
making time and/or incentives available for individuals to work on the project. Further, we 
experienced that a linking-pin, someone who understands all parties involved, speaks their 
language and has the trust of all parties, is essential in the success of such mutual adaptation 
processes. This may be a health promotion professional or a health broker, as other studies 
have shown [268, 318]. Involvement within practice, flexibility, and context sensitivity are 
characteristics that may be needed in such a linking-pin [268]. Ideally, a consistent group of 
people is involved in intervention development and implementation reducing influences of 
handing over of duties. Parents were not actively involved in the development of SuperFIT, 
except for the participants of the needs assessment. More involvement of parents within 
intervention development may enrich the intervention activities that are eventually 




activities [108]. Community engagement and participatory action research can facilitate the 
involvement of parents, while this may require a different approach towards goal setting 
and evaluation [319].  
Effectiveness of interventions in the ECE setting
The evaluation of SuperFIT indicated some positive changes in the intervention group, 
however effectiveness could not be demonstrated as changes were also seen in the control 
group. With regard to its effectiveness, SuperFIT is no exception among interventions in 
the ECE setting, unfortunately. Increasing attention is being paid to healthy nutrition and 
physical activity in the ECE setting and different types of interventions have been studied 
internationally. However, these interventions have shown limited effectiveness [201, 247, 
320-323]. Although the ECE setting is considered a promising setting to implement health 
promoting intervention, it appears to be quite difficult to achieve changes in behaviour. 
One explanation could be that because health promotion in young children is still relatively 
new, the ECE setting is less ready for implementation of interventions. This may mean that 
more effort needs to be taken to make sure that ECE staff is committed to the topic, before 
the start of an implementation process. Integrating health promotion or healthy lifestyle 
in the education programmes of ECE staff may be the first step needed. Education on 
healthy nutrition and PA is important, as preschool staff may still lack knowledge on healthy 
nutrition and PA, and more how to put this knowledge into practice [324]. Studies have shown 
that children in ECE centres with staff trained regarding PA are more physically active and 
less sedentary [152]. Currently, courses on health promotion are elective in the Dutch ECE 
staff curriculum. A fixed place in the curriculum would ensure that all ECE staff working with 
young children have the same basis related to a healthy lifestyle. Further, early involvement 
of staff in designing and developing interventions may assist to enthuse staff on the topic. Up 
till now, interventions appear to be predominantly top-down developed and implemented. 
Important factors for ECE staff such as work demand, specific needs, and scheduling may 
thus not be taken into account. These are often mentioned as hindering factors for high 
quality intervention implementation [253, 256]. Such contextual factors may be more important 
in the support of successful intervention implementation than for example, personal 
determinants. During the implementation of SuperFIT, preschool staff often indicated that 
they found it very important to address healthy nutrition and PA, but felt constraint by strict 
budgets, limited time, and high workload. However, the personal determinants of ECE staff 
may also need to be addressed. There is a persistent misconception that pre-schoolers 
are by nature sufficiently active and that they do not need stimulation to be active and 
sitting on a chair is often associated with structure [173, 325]. In addition, ECE staff may not feel 
that it is their responsibility to promote healthy nutrition and PA in pre-schoolers, as they 
regard parents the main responsible [74, 325]. As a result, there may be a limited perceived 
need for change in the ECE setting. Large, national initiatives may be needed to increase 
awareness and need for change in the ECE setting. In addition, such national initiatives can 
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support the implementation of health promoting activities within the ECE setting. In the 
Netherlands, the ‘Healthy Childcare’ program (following the ‘Healthy School’ initiative) 
can support childcare organizations with health promotion activities. It is an integrated, 
systematic approach for ECE organizations to work on different health-related topics, among 
which are nutrition and PA [262]. This may aid childcare organizations to take the first step 
when they want to start with health promoting activities. As described before, the JOGG 
initiative is implemented in many municipalities in the Netherlands [141]. Their activities are 
primarily aimed at the primary school setting, although locally attention has been given to 
the ECE setting and young children. Expanding and translating their (national) activities and 
campaigns to the ECE setting may aid childcare organizations in their attempts to promote 
healthy nutrition and PA. A cooperation with JOGG may also improve the availability of 
materials and resources needed to implement activities. 
Intervention components, activities and delivery
From a theoretical perspective, the SuperFIT approach was developed as a multi-component, 
comprehensive, integrated intervention approach [38, 45, 47, 86]. The clustering of nutrition and 
PA behaviour indicates the need to address both behaviours when promoting healthy EBRB 
in young children [136, 326]. Studies have shown the increased effectiveness of intervention 
taking a comprehensive approach [137, 248, 327]. Our systematic review also showed that 
comprehensive interventions had increased odds for effects on weight-related outcomes 
(Chapter 2). However, taking a comprehensive approach also results in complicated and 
demanding intervention programs, which may lead to implementation difficulties [184, 
328]. Within SuperFIT, intervention activities aimed at nutrition and PA were implemented 
simultaneously. There is a risk to overburden participants with intervention activities, 
which may influence implementation and effectiveness of interventions [263, 266]. Further, 
participants indicated that they selectively implemented mostly activities that were close 
to their personal interest or that they presumed the most needed (often more PA related 
activities were implemented). In this way the comprehensive approach is compromised. 
Alternative ways of implementing comprehensive interventions may be needed. For 
example, a sequential implementation of intervention activities on different subjects may 
be needed. For example, first intervention activities are implemented aimed at improving 
nutrition, after which they are followed by intervention activities aimed at improving PA. This 
allows for an in-depth approach of the different subjects and allows for success experiences 
to increase motivation to work on other subjects [264].   
Some of the activities of SuperFIT, both in the preschool-based and family-based component, 
had an educational character, such as the training for the preschool staff and the caregiver-
only sessions of the family component. The effectiveness of such purely educational 
activities may be debatable [95, 224, 329]. Therefore, SuperFIT also consisted of coaching on-




to be put on fun and family-activities instead of pressing the need for behavioural change 
[127]. Often parents know what is healthy for their children and may even also be aware 
of their unhealthy habits, they do not want to hear that again within interventions [128]. 
Parents do want to spend quality time with their children in fun activities that they both 
enjoy [108]. Intervention activities first need to be fun and may then provide the opportunity 
to also educate parents on healthy nutrition and PA. Opportunities could be seized in joining 
existing initiatives, such as ‘jungle gym’ organized around Saint Nicholas (‘Pietengym’), or 
(health-related) theatre shows [330].  
Integration of different types of environments
The influence of different types of environments on pre-schoolers behaviour has been well 
established (e.g., [74, 134, 152, 189]) and was also recognized in the needs assessment of SuperFIT 
(Chapter 3). Most interventions in the ECE setting integrate the physical and sociocultural 
environments, but the political and economic environments are underrepresented in 
interventions (Chapter 2). The political environment may serve as the backbone for 
interventions and research has shown the importance of supportive policies in the ECE setting 
[73, 276]. Policies may support in more sustainable behavioural change and are considered 
more upstream intervention strategies [245, 331]. Within SuperFIT, policies were mainly 
addressed during the maintenance phase. At that point the ECE organization reformulated 
their organizational vision on healthy childcare and this created opportunities for the 
continuation of SuperFIT within the organization. It is important for ECE organizations to 
consider that organizational commitment goes beyond formulating visions and/or policies. 
The organization should take into account that it also entails the provision of sufficient 
resources, such as time or money, to support intervention implementation and maintenance. 
These factors, related to the economic environment, are hardly described in intervention 
research in the ECE setting. However, financial issues may be very important for both 
intervention implementation and maintenance. Common practice may be that (research) 
grants provide for the initial development and implementation. However, they mostly do 
not provide for sustainability. We experienced that once the target organization becomes 
responsible for the costs of intervention maintenance, much of the implementation efforts 
may fade away. To be able to change the behaviour of pre-schoolers and to have an effect on 
health outcomes such as overweight and obesity, the sustainability of interventions may be 
crucial. Therefore, it is necessary to increase attention towards the political and economic 
environments.
When taking into account the different types of environments, it is also necessary to 
address interactions between the different types of environments [48]. The provision of play 
materials (physical environment) may still need preschool staff to provide and use these 
materials during play time (sociocultural environment). Implementation of new policies 
(political environment) still requires preschool staff and parents to adhere to these policies 
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(sociocultural environment). Little research has been done on the interaction of different 
types of environments [48, 282]. Further research is needed to increase our understanding on the 
role of interactions between types of environments, both on intervention implementation 
as well as pre-schoolers’ EBRB.  
Alignment of different settings
One of the pillars of SuperFIT is the alignment of different settings. Therefore, SuperFIT 
primarily targeted both the ECE and the home settings. This alignment was supportive for 
the effects of SuperFIT as the largest effects on the behaviour of pre-schoolers were seen 
in those participating in the family-based component. Previous research has shown the 
importance of parental involvement within interventions in the ECE setting [99]. Moreover, 
direct parental involvement appears to be more beneficial compared to indirect parental 
involvement strategies [58]. However, parental involvement might also be one of the biggest 
challenges. Even when all preconditions are taken into account, parental participation within 
interventions remains limited [131]. In addition, the home setting is difficult to change directly, 
as all changes need to occur through the parents. Barriers that may not be changeable 
through an intervention, such as the financial possibilities of parents or the characteristics 
of their house, may influence the integration of intervention activities in their daily life. 
As a result, limited intervention effects may be found in the home setting. It is important 
to increase our understanding of intervention strategies that may work in the home 
setting. This might require experimenting with different ways of directly involving parents. 
Alternative strategies may be, for example, providing an ‘activity backpack’ that children 
bring home [332] or using online intervention activities [333, 334].  
Further, alignment may be needed between the ECE and primary school settings. The 
influence of the primary school was mentioned several times during implementation 
of SuperFIT. Due to the fact that preschools and day-cares are often situated within the 
building of the primary school, the primary school influences their possibilities with 
regard to healthy nutrition and PA. When alignment between the ECE and primary school 
was positive, this would serve as a supportive factor for implementation of SuperFIT. In 
addition, transition from ECE to primary school may be very influential on children’s EBRB. 
Such transitions are up till now predominantly studied in the transition from primary to 
secondary education and shows that PA is negatively affected by this transition [335-337]. Little 
is known of the transition from ECE to primary school; one study showed a decrease in PA 
after this transition [338]. It may be hypothesized that alignment between ECE and primary 
school on healthy behaviours is supportive for the EBRB of children. Further research on the 




increase our knowledge on how to influence children’s EBRB in such a way that it will result 
in lifelong changes.
General conclusion
SuperFIT is a comprehensive, integrated intervention approach to promote healthy energy 
balance-related behaviours in 2-4-year-old children and prevent childhood overweight and 
obesity. SuperFIT aims to change different types of environments in both the preschool 
and home settings. Changes were seen in the preschool setting. More time was spent in PA 
activities and less time sedentary. An increased awareness among preschool staff of their 
role in the EBRB of young children, resulted in changes in their nutrition and PA-related 
practices. As a result, a more supportive social environment was formed. The duration of 
the intervention, as well as the long follow-up were important to be able to establish and 
detect these changes. However, no differences were found in the PA of pre-schoolers and 
their BMI z-score between the intervention and control group to support the effectiveness 
of SuperFIT. 
Several factors were identified that influenced the implementation and maintenance 
of SuperFIT. In particular, the perceived top-down implementation may have hindered 
integration of SuperFIT in practice. Although difficult and often time-consuming, bottom-up 
approaches may need to be intensified. Alternative ways should be sought to ensure that 
bottom-up processes are experienced as such. Furthermore, the home setting is considered 
as an important influence on pre-schoolers EBRB. SuperFIT aims to actively involve parents 
through a family-based component, but parental recruitment was a challenge. Developing 
intervention strategies that appeal to parents and may lead to effects in the home setting 
is difficult and the golden bullet has yet to be found. Optimisation of the family-based 
component is crucial in ensuring true alignment between the preschool and home settings 
and the promotion of healthy energy balance-related behaviours in young children. SuperFIT 
has taken first, promising steps in the alignment between the ECE setting and home setting 
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Childhood overweight and obesity are an important public health problem. Childhood 
overweight and obesity are known to track into adulthood, making it a difficult health 
problem to cure once it is established. Overweight and obesity are predominantly the 
result of a disruption in energy balance. It is therefore important to promote healthy energy 
balance-related behaviours (EBRB) such as healthy dietary intake and physical activity (PA). 
This is already important for pre-schoolers (2-4-year-old children) as behavioural habits are 
formed and they may already have unhealthy dietary habits, are insufficiently physically 
active, and are highly sedentary.   
The environment has an important influence on behaviour, for example, through the 
availability of healthy food or support of parents to engage in physical activity. For pre-
schoolers there are two important settings that influence their behaviour: the Early Care 
and Education (ECE) setting and the home setting. These settings may interact, meaning 
that characteristics of the ECE setting may influence behaviour of pre-schoolers differently 
depending on the characteristics of the home setting, as well as the other way around. It is 
important to align these settings in order to exert a greater influence on the behaviour of 
pre-schoolers. A comprehensive, integrated intervention approach to promote healthy EBRB 
in pre-schoolers was initiated. The main aim of this dissertation was to develop, implement 
and evaluate this intervention approach. Formative research was performed as input for the 
intervention development. The development of SuperFIT is described and it was evaluated 
with an effect and process evaluation (Chapter 1).   
The formative research consisted of a systematic literature review and a needs assessment. 
Chapter 2 describes the results of the systematic literature review. The aim of the literature 
review was to evaluate the effectiveness of childcare-based interventions with direct 
parental involvement on pre-schoolers’ weight status and EBRB (PA, sedentary behaviour, 
and nutrition-related behaviour). Information on the different types of environments that 
were targeted was extracted to narratively examine potential working principles of effective 
interventions. Four electronic databases were systematically searched to include studies 
on these types of interventions. To increase comparability between the studies, Cohen’s d 
effect sizes were calculated. Twenty-two studies, describing seventeen unique interventions, 
were included. The majority of the studies found some favourable results on weight status, 
PA, sedentary behaviour, and/or nutrition-related behaviour for the intervention group. 
However, unfavourable results were also seen. Only a small number of studies was able to 
show significant differences between the intervention and control group. The effect sizes of 
the differences were predominantly small or moderate. Most interventions targeted both 
the sociocultural and physical environment in the childcare as well as the home setting. 
Interventions that also included the political environment (e.g., ECE nutrition policies) 
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appeared to be more effective. In addition, interventions that adopted a higher degree 
of parental involvement (e.g., active participation in development) appeared to be more 
effective in changing pre-schoolers weight status and EBRB. In conclusion, the literature 
review showed that childcare-based interventions with direct parental involvement show 
promising effects on pre-schoolers weight status and EBRB, although evidence is limited.   
The results of the needs assessment are presented in Chapter 3. The aim of the needs 
assessment was to explore facilitators and barriers of healthy EBRB in childcare and identify 
needs for change. A qualitative study was performed using semi-structured interviews 
with childcare managers, childcare workers, and parents. The ‘Environmental Research 
framework for weight Gain prevention’ (EnRG framework) was used to guide the analysis. 
Forty-eight interviews were held with a total of 65 participants (9 childcare managers, 23 
childcare workers and 33 parents). In all types of environment (physical, sociocultural, 
economic, and political) factors were identified that influenced pre-schoolers’ EBRB. Some 
differences between the participants were seen in how they perceived influences of the 
different environments. An interaction between types of environments was indicated, for 
example, the potential impact of the physical environment depends on how the childcare 
worker uses the opportunities of the environment (sociocultural environment). Further, 
moderating factors relating to characteristics of the pre-schoolers were described. The 
interviews revealed opportunities for promoting healthy EBRB in pre-schoolers in the ECE 
setting, although a clear perceived need for change was not always expressed. An important 
issue arising from the interviews was the influence of the home setting. Within the ECE 
setting limited opportunities were felt to change pre-schoolers EBRB due to the limited time 
they spend at preschool. It appeared to be important to align the ECE and home setting with 
regard to healthy EBRB in pre-schoolers.  
Chapter 4 describes the development and design of the evaluation of SuperFIT (Systems 
of Underprivileged Pre-schoolers in their home and preschool EnviRonment: Family 
Intervention Trial). SuperFIT is a comprehensive, integrated intervention approach for 
pre-schoolers. It was developed in a close partnership between a childcare organization, a 
local PA-providing organization, and health promotion experts. A continuous process of co-
creation, feedback and adaptation was adopted during development and implementation. 
SuperFIT has three principles: 
1. both nutrition and PA should be addressed in the intervention activities, 
2. both the ECE and home settings should be included in intervention activities, and 
3. different types of environment (physical, sociocultural, and political) should be 




The SuperFIT intervention approach consisted of preschool-based, family-based, and 
community-based components. Intervention activities aimed at changing the physical, 
sociocultural and political environments in each setting and establishing increased 
alignment between the settings. To evaluate the effects of SuperFIT a quasi-experimental 
research design was adopted with twelve intervention and nine control preschools. Primary 
outcomes were Body Mass Index (BMI) z-scores, which was assessed with objectively 
measured height and weight of the pre-schoolers; PA and sedentary behaviour that were 
measured with accelerometers; and dietary intake that was measured with a 24-Hour recall. 
Secondary outcomes were the nutrition- and physical activity-related practices of preschool 
teachers and parents, and the physical home and preschool environment. The process 
evaluation was performed using a mixed methods design. Both quantitative questionnaires 
and qualitative measurements (in-depth interviews and observations) were used. 
The effects of SuperFIT on PA, sedentary behaviour, and BMI z-score are presented in Chapter 5. 
Pre-schoolers could participate in both the preschool-based component and family-based 
component, which is regarded the full intervention. Pre-schoolers could also only participate 
in the preschool-based component, which is regarded the partial intervention. Both groups 
are compared with a control group. Measurements were performed at baseline (January – 
July 2017), first follow-up (November – December 2017), and final follow-up (May – June 
2018). Observations were performed during implementation to assess changes in daily 
activities at the preschools. A total of 191 pre-schoolers participated in the study at baseline. 
On average the children were 3.1 years old, and 46.1% were boys. Healthy changes in PA 
levels occurred within both the intervention and control group over time. All groups showed 
an increase in light PA and moderate-to-vigorous physical activity (MVPA). A decrease was 
seen in sedentary behaviour. However, no significant differences were found in overall PA 
levels between the intervention groups and the control group. PA levels were also analysed 
on preschool days. The full intervention group showed significant positive differences 
on sedentary behaviour and MVPA at the first follow-up. These effects were not seen at 
the final follow-up. For PA levels on preschool days no significant differences were found 
between the partial intervention group and the control group on both measurements. At 
the preschools it was observed that more time was spent active, both inside and outside, 
and less time was spent sedentary. No effects of SuperFIT were seen on BMI z-score, except 
for the partial intervention in which BMI z-score improved significantly from baseline to final 
follow-up. No differences were seen between the intervention groups and control group for 
BMI z-score. Overall, this study did not show differences between the intervention groups 
and control group to support effectiveness of SuperFIT on PA and BMI z-score. Nevertheless, 
SuperFIT may induce changes in PA in the preschool setting. Especially, the combination of 
intervention components in the preschool setting and home setting appeared to support 




To understand the effectiveness of SuperFIT better, a process evaluation was performed 
to gain insight in the implementation and its context, in particular for the preschool-based 
component (Chapter 6). In addition, the impact of SuperFIT in the preschool setting was 
studied. A mixed-methods study was performed, combining both qualitative and quantitative 
measurements. The process evaluation was performed among preschool teachers of the 
twelve participating preschools, managers of the preschool organization, and implementers. 
Quantitative measures were the Child-care Food and Activity Practices Questionnaire (CFAPQ) 
and a process questionnaire. Qualitative measures were semi-structured in-depth interviews 
and observations. Various SuperFIT activities were implemented in the preschool setting as 
planned (e.g., training and coaching of the preschool teachers, provisions of PA and nutrition 
related materials, and fruit and vegetables delivery). From the beginning of SuperFIT, the 
organizations involved intended to maintain SuperFIT within their organization. In particular, 
for the preschool organization this was hindered by available time and financial resources. 
Several factors were identified that influenced the implementation and maintenance of 
SuperFIT. For example, (in)congruence with current practice, limited perceived capabilities 
to integrate SuperFIT, group composition, and the perceived top-down implementation 
were important factors mentioned. Further, organizational vision and support and the 
current societal attention towards healthy behaviour supported the implementation and 
maintenance of SuperFIT. Duration of the intervention was considered invaluable to support 
implementation and allow time for integration within the preschool setting. SuperFIT 
impacted mainly the social environment in the preschool setting. An increased awareness 
among preschool teachers of their role in healthy EBRB of pre-schoolers was reported. 
Predominantly favourable changes were seen in the nutrition and physical activity-related 
practices of the preschool teachers and other aspects of the social environment (e.g., use 
of play materials and/or nutrition materials). Limited changes were seen in the physical 
environment, except for the materials provided from the SuperFIT intervention.  SuperFIT 
invaded the preschool system and initiated change to support healthy EBRB in pre-schoolers. 
A different or more bottom-up or mutual adaptation approach may support the integration 
of SuperFIT within the preschool setting even more. In order to change the EBRB of pre-
schoolers, a comprehensive approach was thought essential.  
In Chapter 7 the main results, methodological considerations, and lessons learned of this 
dissertation are discussed. When interpreting the effects of SuperFIT, the research design, 
lack of blinding, and the sample size should be taken into consideration. Although the 
development of SuperFIT was done adopting a mutual adaptation approach, this was not 
always experienced as such in practice. Alternative ways for (increasing) the involvement of 
the target population may be needed. 
Many initiatives have been taken to promote healthy EBRB in the ECE setting in recent 




in pre-schoolers, few evaluation studies have been able to show significant differences 
between intervention and control groups. Extending successful nationwide programs from 
the primary school setting to the ECE setting would strengthen local initiatives to promote 
healthy EBRB in pre-schoolers. 
A different approach towards intervention activities may be needed with regard to parental 
involvement. More focus on family activities and spending time together, instead of a high 
educational character and focus on improving health may be more appealing for parents 
to be involved in. The integration of different types of environment and the alignment 
between different settings are important aspects of SuperFIT. The economic and political 
environment received less attention within SuperFIT, compared to the sociocultural 
and physical environment. For the sustainability, taking into account these two types of 
environment may be very important as factors in these types of environment may be crucial 
(e.g., available time and resources, and organizational policies). SuperFIT focused on the 
alignment between the home and ECE setting. It is difficult to directly change the home 
environment and effects in the home setting may be hard to achieve through interventions. 
More knowledge on intervention activities that may work is needed. Further, to sustainably 
change health behaviour of pre-schoolers, alignment between the ECE setting and the 
primary school may be important.  
SuperFIT is an intervention approach to promote healthy EBRB in pre-schoolers in both the 
preschool and home settings. In its current form SuperFIT appears to predominantly impact 
the preschool setting. It was challenging to involve the parents and thus the impact in the 
home setting may be limited. Further development of the family-based component and 
different intervention strategies for parents are needed to ensure true alignment between 





Overgewicht en obesitas bij kinderen is een belangrijk gezondheidsprobleem. Het is bekend 
dat overgewicht en obesitas in de kindertijd vaak blijft voortbestaan in de volwassenheid. 
Het is dan ook een complex gezondheidsprobleem om te genezen, wanneer het zich 
voordoet. Overgewicht en obesitas zijn voornamelijk het gevolg van een verstoring in de 
energiebalans. Daarom is het belangrijk om gezond energiebalans gerelateerd gedrag te 
bevorderen, zoals bijvoorbeeld gezonde voeding en beweging. Dit is al belangrijk voor 
peuters (kinderen van 2-4 jaar oud) omdat gedragsgewoontes zich in die leeftijd al vormen 
en peuters mogelijk al ongezonde voedingsgewoontes hebben, onvoldoende bewegen en 
te veel zitten.
De omgeving heeft een belangrijke invloed op gedrag, door bijvoorbeeld de beschikbaarheid 
van gezonde voedingsproducten of de steun van ouders om actief te zijn. De kinderopvang- 
en de thuisomgeving hebben een belangrijke invloed op het gedrag van peuters. Er kan 
een interactie zijn tussen deze twee omgevingen. Dit betekent dat kenmerken van de 
kinderopvangomgeving, afhankelijk van de kenmerken van de thuisomgeving het gedrag van 
een kind anders kunnen beïnvloeden, en andersom. Het is belangrijk om deze omgevingen op 
één lijn te brengen om zo een grotere invloed op het gedrag van peuters te kunnen hebben. 
Een veelomvattende, integrale interventie aanpak om gezond energiebalans gerelateerd 
gedrag bij peuters te bevorderen werd geïnitieerd. Het hoofddoel van dit proefschrift was het 
ontwikkelen, implementeren en evalueren van deze interventie aanpak. Er werd onderzoek 
gedaan als basis voor de ontwikkeling van de interventie. De ontwikkeling van SuperFIT is 
beschreven en het programma werd geëvalueerd met zowel een effect- als procesevaluatie 
(Hoofdstuk 1).
Als basis voor de ontwikkeling van de interventie aanpak werden een systematisch 
literatuuronderzoek en een behoefte onderzoek uitgevoerd. Hoofdstuk 2 beschrijft de 
resultaten van het systematisch literatuuronderzoek. Het doel van het literatuuronderzoek 
was om de effecten van interventies in de kinderopvang met directe ouderbetrokkenheid 
op de gewichtsstatus van peuters en op hun energiebalans gerelateerd gedrag te evalueren 
(beweging, zitgedrag en voeding gerelateerd gedrag). Informatie over de verschillende 
typen omgevingen die onderdeel waren van de interventies werd gebruikt om mogelijke 
werkzame mechanismen van effectieve interventies te beschrijven. In vier digitale databases 
werd op een systematische manier gezocht naar studies over dit soort interventies. Om 
de vergelijkbaarheid tussen de studies te verhogen werd de grootte van effecten bepaald 
(Cohen’s d). Tweeëntwintig studies, die zeventien unieke interventies beschreven, werden 
geïncludeerd. De meerderheid van de studies vond gunstige effecten op gewichtsstatus, 
beweging, zitgedrag en/of voeding gerelateerd gedrag voor de interventiegroep. Ongunstige 




verschillen tussen de interventie- en controlegroep aan te tonen. De grootte van de effecten 
was voornamelijk klein of matig. De meeste interventies richtten zich zowel op de fysieke 
als de sociale omgeving binnen de kinderopvangomgeving en thuisomgeving. Interventies 
die zich daarnaast ook richtten op de politieke omgeving (bijvoorbeeld voedingsbeleid in de 
kinderopvang) leken meer effect te hebben. Interventies die ouders op een actieve manier 
betrokken, door bijvoorbeeld actieve betrokkenheid bij de ontwikkeling van de interventie, 
leken ook meer effecten te hebben op de gewichtsstatus en het gedrag van peuters. 
Concluderend: het literatuuronderzoek laat zien dat interventies in de kinderopvang met 
directe ouderbetrokkenheid veelbelovende resultaten hebben op de gewichtsstatus en het 
gedrag van peuters.
De resultaten van het behoefte onderzoek worden beschreven in Hoofdstuk 3. Het doel van 
het behoefte onderzoek was om factoren in de kinderopvang te onderzoeken die gezond 
energiebalans gerelateerd gedrag van peuters beïnvloeden en behoefte aan verandering 
te identificeren. Een kwalitatief onderzoek werd uitgevoerd waarin interviews werden 
gehouden met managers in de kinderopvang, pedagogisch medewerkers en ouders. Het 
‘Environmental Research framework for weight Gain prevention’ (ENrG framework) werd 
gebruikt als kader voor de analyse. Achtenveertig interviews werden uitgevoerd met in 
totaal 65 deelnemers (9 managers, 23 pedagogisch medewerkers en 33 ouders). In alle 
typen omgeving (fysiek, sociaal, economisch en politiek) werden factoren benoemd die het 
energiebalans gerelateerd gedrag van peuters beïnvloeden. Er werden verschillen gezien 
tussen de deelnemers in hoeverre zij invloed ervaarden van de verschillende omgevingen. 
Indicaties werden gegeven voor een interactie tussen de verschillende typen omgeving. De 
mogelijke invloed van de fysieke omgeving hangt bijvoorbeeld af van hoe een pedagogisch 
medewerker gebruik maakt van de kansen in de fysieke omgeving (dit is sociale omgeving). 
Verder werden ook modererende factoren benoemd, zoals eigenschappen van peuters. De 
interviews lieten kansen zien om gezond energiebalans gerelateerd gedrag te bevorderen 
in de kinderopvangomgeving. Een behoefte aan verandering werd niet altijd duidelijk 
uitgesproken. Door de beperkte tijd die peuters in de peuteropvang doorbrengen werden 
er beperkte mogelijkheden gezien om het gedrag van peuters echt te veranderen binnen de 
peuteropvang. Het op één lijn brengen van de peuteropvang en thuisomgeving bleek erg 
belangrijk.   
Hoofdstuk 4 beschrijft de ontwikkeling en het protocol voor de evaluatie van SuperFIT 
(Systemen van oUders en Peuters in EneRgiebalans: een Familie InTerventie). SuperFIT is 
een veelomvattende, integrale interventie aanpak voor peuters. Het werd ontwikkeld in een 
samenwerking tussen een kinderopvangorganisatie, een gemeentelijke sportstichting en 
experts in gezondheidsbevordering. De ontwikkeling en implementatie vonden plaats door 
een continu proces van co-creatie, feedback en aanpassingen. SuperFIT heeft drie pijlers: 
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1. er wordt aandacht besteed aan zowel voeding als beweging in de interventie 
activiteiten;
2. zowel de kinderopvang- als thuisomgeving zijn onderdeel van de interventie 
activiteiten,
3. verschillende typen omgeving (sociaal, fysiek en politiek) worden geïntegreerd in de 
interventie activiteiten.  
De SuperFIT interventie aanpak bestond uit een peuteropvangcomponent, een 
familiecomponent en een wijkcomponent. De interventie activiteiten hadden als doel 
om veranderingen in de fysieke, sociale en politieke omgeving te bewerkstelligen binnen 
elke component. Daarnaast hadden de activiteiten als doel om de kinderopvang- en 
thuisomgeving meer op één lijn te brengen in relatie tot gezonde voeding en beweging. 
Een quasi-experimenteel onderzoeksdesign werd gebruikt om de effecten van SuperFIT 
te evalueren. Er deden twaalf interventie- en negen controlepeuterspeelzalen mee. De 
hoofduitkomstmaten waren Body Mass Index (BMI) z-score, waarvoor objectief gemeten 
lengte en gewicht van de peuters gebruikt werden; beweging en zitgedrag, wat werd 
gemeten met accelerometers; en voedingsinname, wat door middel van een 24-uurs recall 
werd gemeten. Secundaire uitkomstmaten waren de aan voeding en beweging gerelateerde 
opvoedpraktijken van de pedagogisch medewerkers en ouders, en de fysieke omgeving van 
thuis en de peuterspeelzaal. De procesevaluatie werd uitgevoerd met een mixed-methods 
onderzoeksdesign. Zowel kwantitatieve (vragenlijsten) als kwalitatieve (diepte-interviews 
en observaties) meetmethoden werden gebruikt. 
De effecten van SuperFIT op beweging, zitgedrag en BMI z-score worden in Hoofdstuk 5 
gepresenteerd. Peuters konden deelnemen aan zowel de peuteropvangcomponent als de 
familiecomponent, dit wordt gezien als de volledige interventiegroep. Peuters konden ook 
alleen deelnemen aan de peuteropvangcomponent, dit wordt gezien als de gedeeltelijke 
interventiegroep. Beide groepen worden vergeleken met een controlegroep. De metingen 
werden uitgevoerd op baseline (januari tot juli 2017), de eerste nameting (november 
tot december 2017) en de laatste nameting (mei tot juni 2018). Er werden observaties 
gedaan tijdens de implementatie van SuperFIT om veranderingen in de activiteiten op de 
peuterspeelzalen vast te stellen. Bij de start van het onderzoek deden in totaal 191 peuters 
mee aan het onderzoek. De kinderen waren gemiddeld 3,1 jaar oud en 46,1% was jongen. 
Over de tijd vonden er gezonde veranderingen plaats in de hoeveelheid beweging in zowel 
de interventie- als controlegroep. Alle groepen lieten een toename in lichte fysieke activiteit 
en in matig-tot-zware fysieke activiteit zien. Er werd een daling gezien in het zitgedrag. Er 
werden geen significante verschillen in beweging gezien tussen de interventiegroepen en de 
controlegroep. De intensiteit van beweging werd ook geanalyseerd op peuterspeelzaaldagen. 
De volledige interventiegroep liet significante, positieve veranderingen zien in zitgedrag en 




bij de laatste nameting. Tussen de gedeeltelijke interventiegroep en de controlegroep 
werden geen verschillen gezien op beide meetmomenten. Op de peuterspeelzalen werd 
gezien dat er meer tijd actief werd doorgebracht, zowel binnen als buiten, en minder 
tijd zittend. Er werden geen effecten van SuperFIT gezien op BMI z-score, behalve in de 
gedeeltelijke interventiegroep waar BMI z-score significant verbeterde tussen baseline en 
de laatste nameting. Er werden geen verschillen gezien tussen beide interventiegroepen 
en de controlegroep voor BMI z-score. Over het geheel genomen laat deze studie geen 
verschillen zien tussen de interventiegroepen en controlegroep om de effectiviteit van 
SuperFIT te ondersteunen voor beweging en BMI z-score. SuperFIT kan wel veranderingen 
in fysieke activiteit in de peuteropvang teweegbrengen. Vooral de combinatie van de 
peuterspeelzaalcomponent en de familiecomponent lijken een verandering in beweging te 
ondersteunen op peuterspeelzaaldagen.  
Om de effectiviteit van SuperFIT beter te begrijpen werd er een procesevaluatie 
uitgevoerd om meer inzicht te krijgen in het implementatieproces en de context, 
specifiek voor de peuterspeelzaalcomponent (Hoofdstuk 6). De impact van SuperFIT in de 
peuterspeelzaalomgeving werd ook onderzocht. Een mixed-methods onderzoeksdesign 
werd gebruikt waarin kwantitatieve en kwalitatieve methoden werden gecombineerd. 
Pedagogisch medewerkers van de twaalf deelnemende peuterspeelzalen, managers van de 
opvangorganisatie en uitvoerders van SuperFIT namen deel aan dit onderzoek. Kwantitatieve 
metingen waren de Child-care Food and Activity Practices Questionnaire (CFAPQ) en een 
procesvragenlijst. Kwalitatieve metingen waren semigestructureerde diepte-interviews 
en observaties. Verschillende activiteiten werden zoals gepland in het kader van SuperFIT 
geïmplementeerd in de peuterspeelzaalomgeving (bijvoorbeeld de training en coaching 
van de pedagogisch medewerkers, voorzien in extra beweeg- en voedingsmaterialen en 
de fruit en groenten levering). Vanaf de start van SuperFIT was het de intentie van alle 
betrokken partijen om SuperFIT te borgen. Vooral voor de peuterspeelzaalorganisatie werd 
dit bemoeilijkt door de beschikbare tijd en financiële middelen. Verschillende factoren 
beïnvloedden de implementatie en borging van SuperFIT. (in)Congruentie met huidige 
werkwijze, beperkte ervaren mogelijkheden om SuperFIT te integreren, groepssamenstelling 
en de als top-down ervaren implementatie waren belangrijke factoren die werden 
genoemd. Visie van de organisatie en steun uit de organisatie en de huidige trends in de 
samenleving werden als steunend ervaren voor de implementatie en borging van SuperFIT. 
De duur van het programma was essentieel voor de implementatie van SuperFIT en om 
SuperFIT te integreren in de dagelijkse praktijk in de peuterspeelzaalomgeving. SuperFIT 
had voornamelijk impact op de sociale omgeving binnen de peuterspeelzaalomgeving. Er 
werd een grotere bewustwording gezien onder de pedagogisch medewerkers over hun 
rol in energiebalans gerelateerd gedrag van peuters. Er werden voornamelijk gunstige 
veranderingen gezien in de voeding- en beweging gerelateerde praktijken van de pedagogisch 
medewerkers en andere aspecten van de sociale omgeving (bijvoorbeeld het gebruik van 
beweeg- en voedingsmaterialen). Buiten de materialen die onderdeel waren van SuperFIT 
werden er beperkte veranderingen gezien in de fysieke omgeving. SuperFIT heeft tot eerste 
veranderingen in de peuterspeelzaalomgeving geleid die gezond energiebalans gerelateerd 
gedrag bij peuters ondersteunen. Een andere of meer bottom-up of wederkerige adaptatie 
Summary / Samenvatting
210
benadering zou de integratie van SuperFIT in de peuterspeelzaalomgeving nog meer 
kunnen ondersteunen. Een veelomvattende benadering werd essentieel beschouwd om het 
energiebalans gerelateerd gedrag van peuters te kunnen veranderen. 
In Hoofdstuk 7 worden de belangrijkste resultaten, methodologische overwegingen en 
geleerde lessen van SuperFIT bediscussieerd. Bij de interpretatie van de resultaten van 
het onderzoek moeten het design, het niet blinderen en de grootte van de steekproef 
in overweging genomen worden. Hoewel SuperFIT werd ontwikkeld door middel van 
wederkerige adaptatie, werd dit in de praktijk niet altijd zo ervaren. Alternatieve manieren 
voor (meer) betrokkenheid van de doelgroep zijn mogelijk nodig. 
In de afgelopen jaren zijn er veel initiatieven genomen om gezond energiebalans gerelateerd 
gedrag bij peuters te bevorderen. Hoewel deze interventies de potentie hebben het gedrag 
van peuters te veranderen, zijn weinig studies in staat geweest om statistisch significante 
verschillen aan te tonen tussen de interventie- en controlegroep. Het uitbreiden van 
nationale initiatieven binnen de basisschoolomgeving naar de kinderopvangomgeving zou 
lokale initiatieven om het gedrag van peuters te veranderen kunnen ondersteunen. 
In het kader van ouderbetrokkenheid is een andere benadering van interventie activiteiten 
nodig. Een grotere focus op familieactiviteiten en samen tijd doorbrengen spreekt ouders 
mogelijk meer aan dan hoofdzakelijk educatieve bijeenkomsten gefocust op het verbeteren 
van gezondheid. De integratie van verschillende typen omgeving en het op één lijn brengen 
van verschillende omgevingen zijn belangrijke aspecten van SuperFIT. De economische en 
politieke omgeving hebben minder aandacht gekregen binnen SuperFIT vergeleken met de 
sociale en fysieke omgeving. Voor het ondersteunen van de duurzaamheid van SuperFIT zijn 
deze typen omgeving mogelijk erg belangrijk omdat factoren in deze omgevingen cruciaal zijn 
(bijvoorbeeld beschikbare tijd en middelen en beleid van de organisatie). SuperFIT focuste 
op het op één lijn brengen van de thuis- en peuterspeelzaalomgeving. Het is complex om 
de thuisomgeving direct te veranderen en effecten via interventies in de thuisomgeving zijn 
mogelijk lastig om te bewerkstelligen. Er is meer kennis nodig over interventie activiteiten 
die zouden kunnen werken. Om het gedrag van peuters duurzaam te veranderen is het ook 
belangrijk om de opvangomgeving en de basisschoolomgeving op één lijn te brengen.
SuperFIT is een interventie programma gericht op de peuterspeelzaal en thuisomgeving. In 
de huidige vorm lijkt SuperFIT vooral een impact te hebben in de peuterspeelzaalomgeving. 
Het was moeilijk om ouders van de peuters te bereiken en aan SuperFIT te laten deelnemen. 
Hierdoor is de impact in de thuisomgeving mogelijk beperkt. Doorontwikkeling van de 
familiecomponent en andere interventie activiteiten voor ouders zijn nodig om de thuis- en 
peuterspeelzaalomgeving daadwerkelijk op één lijn te brengen om zo optimaal mogelijk het 












The aim of this dissertation was the development, implementation, and evaluation of the 
intervention approach SuperFIT. SuperFIT is a comprehensive, integrated intervention 
approach to promote healthy energy balance-related behaviour in 2-4-year-old children 
(pre-schoolers). It addresses both physical activity and nutrition behaviour of pre-schoolers 
in the early care and education (ECE) setting and home setting. In addition, SuperFIT takes 
into account different types of environments, particularly, the physical environment (what is 
available), the sociocultural environment (the people in the environment), and the political 
environment (what rules, regulations, and policies are in place). SuperFIT was developed 
using a mutual adaptation approach: both top-down and bottom-up processes were 
used. A local sports foundation, a childcare organization, and health promotion experts 
worked together to develop SuperFIT. Continuously, co-creation was sought with the target 
population, for example, through co-creation sessions or interviews. 
For the current project, SuperFIT was implemented in twelve preschools in low socio-
economic communities in Sittard-Geleen in the south of the Netherlands. Several 
intervention activities were implemented such as training and coaching of preschool staff, 
delivery of fruit and vegetables at preschool, and family play sessions. Changes occurred in 
the preschool setting during the implementation of SuperFIT, particularly in the sociocultural 
environment. An increased awareness was seen among preschool teachers regarding their 
role in healthy energy balance-related behaviours of young children, as well as positive 
changes in the nutrition- and physical activity-related practices of the preschool teachers. 
More time was spent actively at the preschools. Pre-schoolers who also took part in the 
family-based component were more physically active and less sedentary on preschool 
days compared to the control group. However, for overall weekly physical activity, all pre-
schoolers were more active over time and no differences were seen between pre-schoolers 
participating in SuperFIT and the control group. Further, no changes were seen in BMI-z 
score. The implementation of SuperFIT in the preschool setting was influenced by many 
factors that were related to the intervention (e.g., applicability in current practice), the 
preschool teachers (e.g., attitude towards the program) and the preschool context (e.g., 
group composition). Time strongly influenced implementation and integration of SuperFIT 
within practice. Sufficient duration of implementation is thus very important for the success 
of intervention programs. The SuperFIT approach aims to align the preschool and home 
setting in order to support healthy energy balance-related behaviours of pre-schoolers. This 
alignment remains a challenge, in particular due to the difficulty of involving parents in 
intervention activities. 
This dissertation has both scientific and societal value and the lessons learned within 




The SuperFIT approach explicitly aimed to align the ECE and home settings with regard to 
healthy nutrition and physical activity. Therefore, intervention activities aimed to reach 
similar goals in both settings. Measurements performed in order to evaluate changes were 
also aligned between the settings. For example, child behaviour, changes in the physical 
environment and social environment (nutrition- and physical activity related practices) were 
measured in similar ways. Most outcomes in the home setting were measured through 
the parents (questionnaires or dietary recall). A mutual adaptation approach was adopted 
in the development of SuperFIT. Top-down theory-based knowledge was combined with 
bottom-up needs. The program was adapted to the local context to support intervention 
applicability and sustainability. As a result, no prefab one-size-fits-all intervention was 
developed, but the intervention was adapted to the local needs and possibilities as much as 
possible. Such an approach is still relatively new in intervention development, particularly 
in the ECE setting. Within SuperFIT we learned that not all methods (e.g., interviews and 
co-creation sessions) we used to ensure the bottom-up processes were experienced as such 
by preschool teachers. Future initiatives should aim to explore other methods to ensure 
bottom-up engagement or ways to make sure bottom-up involvement is experienced as 
such. An important factor may be allowing time to get to know and understand each other 
(in Dutch “suddertijd”). In the case of SuperFIT, this may have been too limited, which may 
have resulted in less commitment of particularly the preschool staff to SuperFIT. 
With regard to the family-based component, although the activities were also aimed at 
spending time as a family with fun activities regarding nutrition and physical activity, the 
emphasis was still largely on behavioural change, healthy behaviour and health. This may 
not have been appealing for all families to participate in and a different approach towards 
parental involvement may be needed. Direct parental involvement, such as attendance at 
group sessions or even more active participation in development or implementation, is 
needed to support intervention effectiveness.  Nonetheless, the results of SuperFIT show 
that the combination of the preschool-based and family-based component was essential for 
intervention effects. This supports the hypothesis of SuperFIT that alignment of the ECE and 
home settings will result in better intervention effectiveness. 
Most of the results of the studies in this dissertation are published in international, scientific 
journals. Further, the different studies of SuperFIT were presented at (inter)national 
scientific conferences. SuperFIT has been part of educational modules both in the Bachelor 
of Health Sciences and the Master of Health Education and Promotion of Maastricht 
University. SuperFIT was also used as practice-case in the educational program of ECE staff 
of Vista College Maastricht and the higher vocational education program ‘Communication 





First of all, SuperFIT had an impact in the preschools that implemented the intervention 
approach. The children attending these preschools during implementation benefitted from 
a more and more supportive environment for healthy nutrition and physical activity. The 
societal impact of SuperFIT is not limited to these twelve preschools. 
From the start of the development of SuperFIT, its sustainability was high on the agenda. 
Spelenderwijs (the adopting childcare organization) formulated an organizational 
vision regarding healthy childcare. Several managers were trained as ‘Healthy Childcare 
coach’, as part of the program ‘Healthy Childcare’ (Gezonde Kinderopvang) following the 
implementation of SuperFIT. Further, efforts were taken to disseminate SuperFIT to the 
remainder of the ECE locations part of Spelenderwijs. Spelenderwijs has 42 preschool 
locations throughout south Limburg and serve approximately 1200 pre-schoolers. 
Ecsplore, the local sports foundation, adopted ownership of the SuperFIT approach. They 
have committed to continue to develop the SuperFIT approach in collaboration with 
Maastricht University, in particular the family-based component. They are involved in the 
dissemination of SuperFIT within Spelenderwijs as well as implementing SuperFIT in other 
municipalities. Three municipalities are currently implementing the full SuperFIT approach 
(both preschool-based and family-based component) and two municipalities (of which one is 
a merger of three former municipalities) are implementing the preschool-based component 
of SuperFIT. Ecsplore now employs a project leader and a health broker who work on the 
development and dissemination of SuperFIT. This is enabled with funding provided by 
local government. An increased awareness on the importance of healthy lifestyle in young 
children arose over the course of SuperFIT at the local government(s) which supported their 
willingness to fund SuperFIT. The SuperFIT approach and more general the promotion of 
a healthy lifestyle in young children is now internalised within Ecsplore and part of their 
business as usual. A website explaining the SuperFIT approach is available (https://superfit.
ecsplore.nl) and two short animated movies were developed to support communication. 
One movie aims to explain the SuperFIT approach for the target groups, i.e., the ECE staff and 
parents, while the other movie is directed at ECE organizations and municipalities. Currently, 
efforts are made to register SuperFIT in the national database of recognized interventions 
(‘Loket Gezond Leven’) to support accessibility of SuperFIT.  
In the local context of SuperFIT, the network of professional organizations involved with 
healthy nutrition and physical activity was strengthened. New linkages were made, for 
example, with the initiative ‘Jong Leren Eten’ (Learning to Eat) and a local greengrocer. 




In May 2020, an article on SuperFIT was published in KIDDO, which is the trade journal for 
ECE staff in the Netherlands. In June 2019, a symposium regarding SuperFIT was organized. 
The symposium aimed to inform local practice professionals and local governments on 
the SuperFIT approach, and the results achieved in Sittard-Geleen. Relevant stakeholders 
such as municipalities, Spelenderwijs, Ecsplore, JOGG, Community Health Service (Dutch: 
GGD) were invited and attended. SuperFIT was presented at a symposium of the Academic 
Collaborative Centre for Public Health South Limburg. Professionals in public health from 
different disciplines attended this symposium.    
SuperFIT was one of the first initiatives to support healthy energy balance-related behaviours 













Hoewel het doorlopen van een promotietraject misschien overkomt als een solo prestatie, 
ik had dit niet kunnen volbrengen zonder de ploeg die door de jaren om mij heen stond. 
Iedereen heeft daarin zijn/haar rol vervuld en zonder jullie was het me niet gelukt om met 
mijn armen omhoog over de finish te komen. Ik wil jullie hier allemaal graag voor bedanken!
Allereerst wil ik mijn promotieteam bedanken. Stef, Sanne en Jessica, bedankt voor de kans 
die jullie me hebben gegeven om te promoveren op een project waarvan mijn hart sneller 
ging kloppen. Ik weet nog goed hoe ik met mijn handen vol met een doos beweegmeters van 
de deelnemers aan Jessica’s studie even bij Sanne op kantoor mocht komen: Gefeliciteerd, 
we willen jou graag deze promotieplek aanbieden! 
Stef, na een overleg met jou had ik vaak weer energie en inspiratie om verder te gaan met 
waar ik op dat moment mee bezig was. Als ik druk was met de ontwikkeling of implementatie 
van SuperFIT, had je altijd een tip om de aansluiting met de praktijk te houden. Was ik met 
data bezig, hielp je me om verder te kijken en goed te begrijpen wat de resultaten nu precies 
inhielden. Tijdens een schrijfproces kon je soms nog net die tips geven om een artikel goed 
neer te zetten. Jouw ervaring in de wetenschap, maar juist ook in de praktijk hebben mij 
enorm geholpen. Verder heb ik jouw oog voor de mens achter de promovendus altijd erg 
gewaardeerd.
Sanne, jij stelde vaak de vraag ‘Moeten we het niet eerst nog hebben over hoe het met je 
gaat?’ als ik alweer van start ging met het afwerken van de agenda voor dat overleg. Dat is 
tekenend voor hoe ik jou als begeleider heb ervaren. Je was altijd op zoek naar de goede 
manier om mij als wetenschapper en promovendus verder te helpen, maar ook zeker mij 
als persoon door dat proces te begeleiden. Je herkende veel van waar ik mee worstelde 
binnen mijn praktijkgerichte onderzoek vanuit jouw eigen promotietraject. Jouw ervaringen 
daarin heb ik weer kunnen gebruiken tijdens het mijne. Je was altijd open en eerlijk, ook als 
misschien even niet ging zoals we gedacht hadden. Bij jou (en Jessica) had ik altijd een plek 
om ook die dingen in mijn privéleven te delen die zoveel invloed konden hebben.  
Jessica, je maakte zelf nog wel eens gekscherend het onderscheid good cop – bad cop tussen 
jou en Sanne. Jij in de rol van bad cop herken ik niet altijd zo, je was altijd positief betrokken 
bij mij als persoon. Jouw oneindige kennis, gedrevenheid en ervaring met onderzoek 
over voeding en beweging bij jonge kinderen, binnen de kinderopvang of thuisomgeving 
is bewonderenswaardig en zo belangrijk geweest voor mijn eigen project en onderzoek. 
Daarnaast kon je ook altijd wel als ervaringsdeskundige een anekdote delen over hoe dat 
nou gaat met voeding, beweging en opvoeding van jonge kinderen. Hoewel je hem fysiek 
vaak dicht had, stond je deur altijd open om mijn vragen te beantwoorden en ik hoefde 
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nooit lang te wachten op jouw feedback op mijn stukken (het is me nog een raadsel hoe je 
dat toch allemaal voor elkaar krijgt). 
Ik wil graag de leescommissie, Nanne, Maria, Patricia, Mai en Ruben, bedanken voor hun 
tijd en inzet in het beoordelen van mijn proefschrift.
Zonder onze samenwerkingspartners, Ecsplore en Spelenderwijs, was SuperFIT nooit 
geworden wat het nu is. Heel erg bedankt voor de fijne samenwerking gedurende de jaren 
en wat mooi dat we een programma hebben mogen ontwikkelen wat nog steeds wordt 
ingezet in deze organisaties.
Angela, Steffie, Fabian en Sanne, heel erg bedankt voor jullie inzet vanuit Ecsplore. Jullie 
hebben mij kennis laten maken met de praktische uitvoering van dit soort projecten. Hoe 
maak je nu de vertaling van een (theoretisch) idee naar de praktijk? Heel erg bedankt 
voor jullie inzet in de ontwikkeling en uitvoering van SuperFIT, zonder jullie was er geen 
kaartenbak, materialenbak of training geweest. Helemaal super dat ik deze ervaring nu 
weer binnen Ecsplore in de praktijk mag brengen. Ik ben ervan overtuigd dat SuperFIT bij 
jullie in goede handen is en er nog heel veel peuters profijt van zullen hebben.
Monique, Marian, Marij en Sonja, hoe kan je een programma voor de peuteropvang maken 
zonder de peuteropvang te betrekken? Jullie input in de ontwikkeling en implementatie 
van SuperFIT is onmisbaar geweest. Jullie konden ons wijzen op de dagelijkse praktijk van 
pedagogisch medewerkers. Hoe ziet die er nu uit? Wat past daar nog binnen? Wat wordt er 
allemaal van ze verwacht? Het was super om samen te werken met een organisatie die het 
belang van gezonde voeding en beweging bij jonge kinderen al vroeg erkende en het ook 
aandurfde om hiermee in de praktijk aan de slag te gaan.
Ik wil de stuurgroep, Maria, Patricia & Laura, Mariëlle, Tom & Glenn, Jeu & Marjon, 
Ashley & Maureen en Jolanda, graag bedanken voor hun inbreng in de ontwikkeling en 
implementatie van SuperFIT. De brede kijk op het programma leverde altijd nuttige input op 
om de volgende stap te kunnen zetten.
Een groot DANK JE WEL gaat uit naar de deelnemers van SuperFIT. Alle pedagogisch 
medewerkers, heel erg bedankt voor jullie inzet en deelname aan het programma en het 
onderzoek. Jullie zaten er misschien helemaal niet op te wachten, maar hebben SuperFIT 
uiteindelijk omarmd. Alle ouders en kinderen heel erg bedankt voor jullie deelname aan het 
onderzoek en aan SuperFIT. Er was niets zo waardevol om terug te krijgen dat de kinderen 




De meest constante factor binnen SuperFIT was jij misschien wel, Anke. Vrij snel kon jij ingezet 
worden als onderzoeksassistent binnen SuperFIT en wat ben je daarvoor belangrijk geweest! 
Ik kan niet eens beginnen op te noemen wat je allemaal voor SuperFIT hebt gedaan. Van 
werving tot data invoer, van beweegmeters klaarmaken tot opvang tijdens de familie-sessies, 
jij deed het allemaal. En niet te vergeten, alles met een onuitputtelijke bron van enthousiasme 
en vrolijkheid. Gelukkig hoefde ik om een praatje met jou ook nooit verlegen te zitten. 
Lieke, jij mag hier ook niet ontbreken. Als assistent heb jij je veelvuldig ingezet voor SuperFIT. 
Heel erg bedankt hiervoor en ook jij hebt zo’n goede indruk gemaakt op de deelnemers dat 
ik nog vaak de vraag kreeg om jou de groetjes te doen, nadat je zelf niet meer zo vaak in 
beeld was.  
Carsten, Manuela, Eline, Marla, Marike en Denise bedankt dat jullie je naast je studie 
ook voor SuperFIT wilden inzetten. Alle studenten die in SuperFIT de kans zagen om hun 
scriptie te schrijven, bedankt hiervoor. Dit gaf ons vaak een eerste, waardevolle inkijk in de 
resultaten.
Lisa, hoewel je in bovenstaand rijtje eigenlijk ook thuishoort, wil ik jou natuurlijk even apart 
bedanken. Als student heb je je al ingezet voor SuperFIT en uiteindelijk ging je na je studie 
aan de slag met de voedingsdata van SuperFIT. Wat was het fijn om de laatste jaren met jou 
samen te werken. Samen hebben we ons geworsteld door databestanden, SPSS, multi-level 
analyses en wat nog? Jij ging daarnaast ook weer in de praktijk aan de slag met SuperFIT in 
Roermond en ik hoop dat mijn ervaringen jou daarin wat hebben geholpen. Ik ben heel blij 
dat je mijn paranimf wilt zijn tijdens mijn verdediging.
Tülay en Sabine, jullie hebben ook een tijd deel uitgemaakt van het SuperFIT-team. Ik wil 
jullie bedanken voor jullie bijdrage, hoewel het voor jullie zelf niet gebracht heeft wat jullie 
ervan verwacht hadden. Tülay, jij liet me ervaren hoe de peuters zich gevoeld moeten 
hebben met onze groenten- en fruitlevering, want de exotische producten die jij voor ons 
meenam vond ik ook erg spannend om allemaal te proeven. Sabine, jij durfde de stap te 
maken om vanuit het noorden naar Maastricht te verhuizen om aan je promotie binnen 
SuperFIT te starten. Een heel dappere keuze, die ik bewonder. 
Mijn promotieonderzoek mocht ik doen bij de vakgroep Gezondheidsbevordering en ik wil 
alle collega’s van de vakgroep heel erg bedanken voor de fijne tijd die de afgelopen jaren 
zijn geweest. Kim, Patricia en Daisy, bedankt voor jullie hulp bij allerhande praktische zaken, 
maar ook voor jullie interesse in die persoonlijke dingen die speelden. Leon, geen vraag was 
bij jou te gek en je hebt me vaak met de meest simpele dingen geholpen. Ik vond het fijn 
dat ik bij jou ook altijd terecht kon om de meest recente wielerwedstrijd of andere wieler-
ontwikkelingen te bespreken. Wanneer analyseren we het stoppen van Tom Dumoulin?
Dankwoord
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Sacha, toen jij je laatste werkdag bij de vakgroep had, appte ik je dat het zo jammer was dat 
we geen collega’s meer van elkaar waren. Jij appte terug dat het veel waardevoller is dat we 
nu vriendinnen zijn en dat is helemaal waar! Bedankt voor alle momenten op en buiten het 
werk waar ik mijn hart bij je mocht luchten. Carolin, toen ik aan mijn promotie begon mocht 
ik jouw kamergenoot worden. Wat ben ik daar dankbaar voor. Er was altijd tijd voor een 
praatje, even kletsen of juist serieus, kaartjes scoren voor Coldplay tussendoor en op onze 
kamer mocht er gezongen worden! 
Nicole, dank je wel dat je altijd wel bereid was een kop koffie te gaan halen om er even uit 
te zijn. Ik ben twee keer naar een internationaal congres geweest en twee keer was jij er 
ook bij, ik vond het super tripjes. Lotte, zonder het opstart-kletsmomentje met jou was de 
dag niet begonnen. Ik vind het fijn dat we dit nu ook buiten de vakgroep (hoewel in een 
andere frequentie) voortzetten. Liesbeth Mercken, misschien lag bij jou wel het begin van 
mijn carrière bij GVO toen jij mij begeleidde bij mijn masterthesis. Wat vind ik het fijn dat 
hieruit een vriendschap is ontstaan ook buiten het werk. Gelukkig dwingt de hoeveelheid 
baby-spullen die we van je mochten lenen ons ook de komende tijd met elkaar in contact 
te blijven.   
Dennis, Nina, Celeste, Raesita, bedankt voor al die momenten dat ik even bij jullie naar 
binnen kon lopen voor een praatje. Alle collega’s binnen TMO heel erg bedankt voor alle 
gezellige TMO-socials, zeker de Wie is de Mol-avonden zal ik niet snel vergeten. 
De GVO-break’ers <insert giphy Martien Meilandt>, you know what I mean. Bedankt dat 
jullie het thuis werken tijdens de corona periode net iets dragelijker maakten.
Ook buiten het werk zijn er een hoop mensen geweest die er voor mij waren tijdens mijn 
promotietraject. Ook hen wil ik uit het diepste van mijn hart bedanken.
Lieve Annerika, wat was het fijn om een vriendin zo dichtbij te hebben op het werk, namelijk 
twee verdiepingen omhoog! Onze koffie-momentjes waren altijd erg gezellig en liepen 
natuurlijk nooit uit. Wat fijn dat jij ook gepromoveerd bent en me daarin vaak nuttige tips 
kon geven. Maar nog fijner was het dat we juist al die andere dingen met elkaar konden 
delen en elkaar daarin begrepen.
Madelon, Bart, Carlien en Gonda, hoewel het op afstand is en het contact misschien niet 
zo vaak, het is fijn om vrienden te hebben bij wie het niet uitmaakt of je elkaar elke week of 
om de paar maanden ziet. Het is altijd weer zoals het was. 
Lieve Evert en Josie, Sietske en Folkert, wat een fijne schoonfamilie heb ik bij wie ik met 




en te schakelen tussen onderwerpen zonder enige aankondiging. Bedankt voor jullie 
nuchterheid, betrokkenheid en altijd open armen. En niet te vergeten, danki dat jullie me 
lieten kennismaken met Aruba!
Lieve pap en mam, Liesbeth en Chris, Marloes en Tim, Natasja en Christiaan, wat een zegen 
om zo’n fijn gezin om me heen te hebben. Pap en mam, bedankt voor jullie onvoorwaardelijke 
liefde en steun in alles wat ik in mijn leven doe. Lieve zussen en zwagers, samen een tocht 
maken met de fiets, met de boot het water op, fijne wandelingen of gewoon een biertje in 
de tuin, bedankt voor alle ontspannende momenten samen om echt even af te schakelen. 
De afgelopen jaren waren niet gemakkelijk en vaak spannend met de ziekte van papa, we 
zijn er altijd voor elkaar ook al is de fysieke afstand soms groot. Marloes, heel erg bedankt 
dat je jouw creativiteit hebt willen inzetten om dit boek visueel zo passend bij mij te maken.
Lieve Lotte, Liese, Maren en Nore, wat een heerlijke nichtjes heb ik. Jullie brengen zoveel 
vrolijkheid, ♥.
Allerliefste Evert Jan, wat zou ik zijn zonder jou? Een leven zonder jou kan ik me niet 
voorstellen. Jij bent de plek waar ik altijd mezelf kan zijn en degene die er altijd is om mijn 
geluk en ongeluk mee te delen. Jij bent 9 van de 10 keer degene die mijn gezeur aan moe(s)t 
horen, maar hierdoor is mijn hart wel altijd weer gelucht. Gelukkig hoef ik jouw uurtarief 
niet te betalen voor de halve oplossing van mijn problemen helemaal uitgewerkt :P. Soms 
ben ik te koppig om jouw hulp te accepteren, maar weet dat dit boekje er zonder jou nooit 
was gekomen. Wat een fijn leven hebben we samen opgebouwd, van studenten naar 
burgers in het ‘verre’ zuiden. Ik hoop dat we hier nog lang op onze plek mogen zijn. Liefie, 
ik hou van jou!
Lieve, lieve Femke, ik kan niet beschrijven wat jij in ons leven brengt. Je maakt papa en 
mama zo gelukkig, alleen al door er te zijn. Jouw knuffels en bijt-kusjes kleuren mijn dag. 
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